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The record of the races 


Who won what, and how 


T HE National Air Races oi 1932 
had better competition than ever 
before, and more special ships 
built for racing purposes. The 
program and the general arrangements 
were superior to those of any previous 
year. Most of the records of previous 
years were broken, and two world's rec- 
ords were established. 

There has been a steady tendency to 
simplification. The distinction that used 
to be made between open planes and 
closed planes has been abandoned. So. 
with a few exceptions, has the 
distinction between men and 
n pilots. Something : 


the first six planes finished in the 
Thompson in exactly the order of speeds 
that they had recorded in the prelim- 

At the end of the first lap it was al- 
ready apparent that Doolittle in the 
Wasp-engined Gee Bee was a sure win- 
ner if he could hold the pace that he had 
established. A long trail of black smoke 
behind the plane occasioned some anx- 
iety, but it got no worse as the race pro- 
ceeded and the stubby Gee Bee, the pilot 
seated virtually in the tail, continued to 






!st. especially 
for the aircraft industry, is con- 
centrated on the nine free-for- 
alls, seven of them limited to 
engines of various displace- 
ments, the remaining two being 
unlimited speed contests for 
men and for women respec- 

Ten planes qualified to start 
in the Thompson race but only 
eight actually did so. Ben How- 
ard withdrew the slower of his 
two ships, and the Menasco- 
engined Israel Special also re- 
mained on the ground. Some- 
thing of the competitive un- 
certainty, of course, disappears 


n the e 


h the ir 


duction of the straightaway 
qualifying trials, for the pre- 
sumption is that the machine 
making the best speed on the 
straightaway will also make the 
best time around the course, 
barring mechanical trouble. It 
actually happened this year that 



circle the course at almost constant 

The real thrill of the race, for those 
who were keeping track of the lap times, 
was the contest among the three Wedell- 
Williams planes for the next three 
places. The race was a Pratt & Whitney 
holiday, with Wasp and Wasp Junior 
engines occupying the first six places. 

As might have been anticipated from 
the racing experience that almost all 
of them had had, all the pilots flew 
with great accuracy and gaged their 
courses to cut the pylons very 
closely and to make their 
turns so that the pylons would 
be located just about at the 
central point, instead of start- 
ing the turn when abreast of 
the pylons as those without py- 
lon experience are prone to do. 
There was a wide difference 
between them, however, in the 
steepness of bank and the short- 
ness of the turns attempted. As 
hearing on the interminable 
discussion of the most efficient 
method of making a racing 
turn it was noteworthy that the 
first three places went to the 
pilots who turned with the 
smallest bank and on the widest 
radius, but the fact was scarcely 
conclusive, for Haizlip’s defeat 
by the other two Wedell ma- 
chines seemed to be due to 
trouble with his power-plant, 
not to his flying tactics. Com- 
paring the speeds on the fastest 
lap of the race with those pre- 
viously made in the straight- 
away qualifications, 'it appears 
that rounding the turns cost 
Doolittle a 10 per cent drop of 
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Straightaway Trials 



by close keeping of the course and by 
good turns to account for her victory 
over the other seven competitors. Fly- 
ing the Warner Monocoupe belonging 
to John Wright, she started from scratch 
and flew through the whole field to win 
by 24 seconds, while the next three ma- 
chines came in within the space of a 
quarter of a minute. In the other handi- 

Taylor Cub, it was sent away one minute 
and eighteen seconds ahead of the next 
slowest plane in the race, and six min- 
utes 58 seconds ahead of the scratch 
machine, a specially streamlined Warner 
Monocoupc. The scratch plane was 
catching up very rapidly at the finish, 
but hadn't quite reached the Taylor, 
which plodded across the line nine sec- 
onds in the lead. The first six planes, 
with speeds ranging from about 75 



m.p.h. to about 150 more, all finished 
within the space of 30 seconds. 

The Derbies, the two divisions of the 
Cord Cup and the Leeds Cup contests, 
were better managed and led to less con- 
troversy than ever before. It is no easy 
matter to measure the speeds of some 
50 airplanes over a straightaway course 
and then to make sure that no changes 
are made in the planes thereafter, and 
the governing officials are to be con- 
gratulated on the accuracy and fairness 

cases the tests by two different pilots 
showed speeds agreeing with each other 
within a mile an hour. 

Of the acrobatic displays and miscel- 
laneous vaudeville features at Cleveland, 
little need be said. Those who have ever 
seen a National Air Race can easily 
picture them to themselves. For reasons 
of governmental economy the Army and 
Navy played a much smaller part than 
ever befefre, but it was a more interest- 
ing part than in the past because their 
operations were more purely military 
and had less of the aspect of set pieces 
or parades. Particularly impressive was 
the Marine dive bombing with live min- 
iature bombs, and with about 40 per cent 
of the bombs exploding within a 50-ft. 
radius of the target and practically all 
of them within 100 ft. 



Design at the races 




plane business, 

such as the How- 
ard, Keith Ryder, 
and Wittman de- 
signs. One would 
expect to find 
a fourth group composed of the specially 
designed entries of great factories with 
massive engineering organizations, but 
there has been little of that since the 
United States Government stopped buy- 
ing racers from Curtiss in 1926. 

With airplanes produced under every 
imaginable condition and backed by 
every degree of engineering talent and 
experience, it is not to he expected that 

traced. Many individual fancies are 
present, yet even so, there are a few 
points on which there seems to be little 
or no difference of opinion. On one 
point, the preference for the monoplane 
over the biplane, there is virtual una- 
nimity. 

Up to 1929 practically all American 
racing planes were biplanes. In 1930 
a biplane won the Thompson Trophy. 


race and in many of the other events 
at Cleveland, but they were in a minor- 
ity. The wire-braced monoplane is the 
favorite. The first five machines in the 
Thompson were all in that class, as are 
Ben Howard’s two new Menasco racers 
and both of the most successful light 
planes. The Keith Ryder ship with the 
large (544-cu.in.) Menasco was the 
only cantilever plane to have any marked 

Among the wire-braced machines the 
majority, including the Gee Bee, Wedell- 
Williams. and Howard ships, are low- 
wing monoplanes with lift bracing to 
the landing gear and landing wires to 
the top of the fuselage. 

There is a considerable difference of 
opinion about the arrangement of the 
lift wires, which of course had to be 
governed to some extent by the landing 


gear design. In the Gee Bee there are 
two wires diverging front a common 
point of attachment in the landing gear 
just behind the wheel, the wire to the 
rear spar being inclined back enough 
to have a substantial component resist- 
ing the drag forces at maximum speed. 
The Wedell-Williams has three wires, 
two running from a point just behind 
the wheel to the two spars, one from 
an anchorage just above the wheel to 
the front spar. The component of wire 
tension against the drag was less than 
on the Gee Bee. At first sight the ar- 
rangement appeared as a somewhat inef- 
ficient one, since the rear spar stresses 
are ordinarily . the most severe in a 
racing plane of very high speed range 
ratio. In the Wedell-Williams and the 
Gee Bee, however, the rear spar loads 
at low angles had been lightened by the 
use of wing sections of the X.A.C.A. 
"M” series with upturned trailing edges 
and a very limited center of pressure 
travel. Even at 250 miles an hour the 

front spar would carry approximately 
half the wing load, whereas oil a sec- 
tion like the Clark Y under like condi- 
tions the center of pressure would actu- 
ally be behind the rear spar and there 
would have been a torsion in the wing, 
with the spars carrying opposite loads. 

The fairing together of wing. landing 
gear, and fuselage to eliminate inter- 
ference is receiving more attention than 
ever before, but in some cases the fillets 
used indicate good intentions rather 
than a careful study of the results of 
wind tunnel tests. In particular, some 
of the machines seem to have a fillet of 
unduly large radius near the leading 
edge of the wing and to decrease the 
radius too rapidly toward the trailing 
edge, so that the effective airfoil section 
immediately adjacent to the fuselage has 
an inordinately deep camber. 

The major aerodynamic problems of 
the fuselage are of course those of 
cowling and of cockpit arrangement. 
The extent to which the radial engine 
has captured the American industry was 
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over the cylinders, and then leaves a 
relatively narrow annular passage, only 
about 4 in. wide, for the escape of air. 
The Wedell-Williams and the Hall 
planes, with fuselages of much smaller 
maximum cross-section, contract the 
cowling diameter after passing the cyl- 
inder heads and then leave, especially 
on the Wedell-Williams ships, an an- 
nular opening wider than the Gee Bee’s. 

The cowling of the inverted air- 
cooled engine used on a number of 
smaller ships is of course a more 
straightforward problem, and the only 
marked difference of opinion bears on 
the best way of getting the cooling air 
out of the fuselage after it has passed 
over the engine. Almost all of the 


with the inverted in-line engines, but 
on the radials an improper location of 
the exhaust outlets may be disastrous 
to the efficiency of a cowl. The Hall 
plane originally followed an unusual 
practice in bringing the exhaust pipes 
out through the cowl and breaking them 
off flush with the surface about a foot 
short of its rear edge. Before the 
Thompson race Mr. Hall put on new 
exhaust stacks discharging inside the 
cowl and closed up the openings in its 
surface, but there appeared to be but 
little change in speed as a result. The 
Gee Bee turns the exhaust loose inside 
the cowl to find its own way out at 
the rear edge, and the gas obviously 
stuck close to the fuselage, leaving 
marks of its presence for 8 or 10 ft. 
behind the cowl. The Wedell-Willfams 
planes have a par- 
ticularly interesting 
arrangement (shown 
in one of the photo- 


of the rudder post. It is of 
course, extremely blind ahead 
at low speed, but at maximum speed the 
pilot was reported to be able to look di- 
rectly along the course. Although the 
cockpit cover was removable in emerg- 
ency, access to the pilot’s seat is normally 
had through an opening about 27 in. 
square on the right side of the fuselage. 

The Wedell-Williams cockpit installa- 
tion, like the fuselage section, was much 
more normal. The cockpit cover, which 
rises to a maximum of about 5 in. above 
the top of the forward part of the fuse- 
lage and gives the pilot a view straight 
ahead, slides down to the side to open 
the cockpit. 

Cockpit arrangement on the planes 
with vertical engines in general follows 
the line established by Howard’s Gypsy- 
powered ship two years ago and by the 
Keith Ryder planes last year. The 
cockpit sides are hinged, and close in 
after the pilot gets in to leave an opening 
just large enough for his head. The 
seats are practically on a level with the 
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rudder pedals, and in general the air- 
plane has the appearance of having 
been molded around the slenderest 
pilot to be found. The notable excep- 
tion to the general rule for these light 
planes, and perhaps the most remark- 
able contribution to streamlining at the 
races, was seen in the Brown ship, in 
which the cockpit makes no break or 
reversal in fuselage contour. The top 
line of tile fuselage in profile is brought 
back in a perfectly smooth curve to 
about 6 in. above the top of the engine 
and then down to the tail, and the top 
and part of the left side are covered 
with pyralin over a length of some 5 ft. 
The pilot is completely enclosed in a 
form which would be perfectly stream- 
lined if it had not had to be rounded 
somewhat to fit the nose of the engine, 
and looks out through a windshield 


ing point on the bottom of the fuselage. 
The Israel Special is remarkable for 
having no diagonals at all, transverse 
loads on the landing gear having to be 
taken entirely through the wing truss 
and the landing gear having no wiring 
except that to the wings and a single 
cross-wire between the wheels. 

The retractable gears (both of them 
illustrated on page 402) were on the 
Cessna and Keith Ryder. The Brown 
monoplane had also been designed for 




making an angle of about 10 deg. with 
the fuselage axis. 

With the growing popularity of high- 
powered engines and totally-inclosed 
cockpits, gassing of the pilot becomes an 
increasingly serious menace, and forced 
ventilation must be provided. In most 
of the totally-inclosed planes the air 
lead is taken to the cockpit from inside 
the cowl and well forward of the point 
of discharge of the exhaust, but in the 
Wedcll-Williams machines the air is led 
in from jj-in. holes bored in the leading 
edge of the wing just outside the slip- 
stream. Ben Howard's new planes make 
sure of a supply of fresh air directly 
to the pilot by having some 30 or 40 
holes of i-in. diameter drilled in the 
windshield. 

The greatest landing-gear surprise 
was the scarcity of retractable gears. 
With but three exceptions the builders 
of racing planes had elected to leave the 
landing gear rigid and use it as a base 
for the anchorage of the wing truss. 
Most of the wire-braced monoplanes 
follow the Gee Bee and Wedell-Williams 
in having the landing gear struts totally 
inclosed inside a streamlined casing 
which is an upward continuation of the 

In most instances the landing gear 
bracing is completed with a cross-wire 
between the wheels and a pair of 
diagonals in the transverse plane. The 
Gee Bee has only two wires, and in- 
stead of being fully crossed diagonals 
they run from the wheels to a meet- 


retractable wheels, 

stall" the gear accord- 
ing to the original 
plan, and was fitted 
instead with canti- 
lever struts carrying 
very- completely- in- 
closed wheels. The 
change, and the completeness of the 
streamlining on the wheels, apparently 
were responsible for the damage to the 
ship in the first attempted takeoff. The 
field was very muddy and indications 
were that the “pants" clogged and 
locked the wheels. The only other 
cantilevered gear was on the Hall mono- 
plane, and in that case the struts were 
pivoted at the point where they entered 
the fuselage and carried shock absorbers 
at their upper end inside the fuselage, 
as in certain Domier military planes of 
many years ago. The Gee Bees of 
course have their customary arrange- 
ment of shock absorption, with the 
wheels carried in a fork pivoted just be- 
hind the axle and the shock absorber in 
a fork directly above the axle. Many 
of the other racing planes had no shock 
absorbers at all, depending entirely on 
medium-low-pressure tires. 

Most remarkable landing-gear inno- 
vation of all was Ben Howard’s use of 
pairs of wheels in tandem on the faster 
of his two new racers. Two wheels 
about 12 in. in diameter are carried 
some 2 ft. apart in a double fork pivoted 
at its central point to the lower ends of 
the landing-gear struts, so that however 
the machine may be inclined all four 
wheels always bear upon the ground. 

The races brought no remarkable in- 
novations in structures, nor in controls 
and control surfaces. Plywood cover- 
ing continues in general favor, as for 
eight years past. Where metal was used 
there was no attempt to countersink 
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rivets, as the British had done in their 
Schneider racers, and fuselage surfaces 
were scattered with hundreds of pro- 
truding heads. There seems to be a 
tendency to increase the aspect ratio of 
tail surfaces. Balanced control was non- 
existent, although some of the fastest 
ships, the Gee Bee among them, have 
the ailerons statically balanced with 
weight forward of the hinge to reduce 
the danger of flutter. Aileron chord, 
on the other hand, was surprisingly 
large in most cases, the ailerons being 
mounted directly on the rear spar. On 
the Gee Bees, for example, the chord is 
about IS in., yet the aileron control 
was reported to be very easy and 
sensitive. 

The Gee Bee’s tail is affected by the 
cockpit in the leading edge of the fin. 
The width of the fuselage has to be 
carried right on through the tail, and 

the maximum thickness of the rudder 

at its hinge is about 10 in. The fact 
that control could be secured with such 
small surfaces as were used, behind a 
fuselage of such enormous dimensions, 
was an adequate testimonial to the 
smoothness of the flow of air about the 
fuselage and to the way in which the 
streamlines closed in behind the maxi- 
mum section to flow across the tail sur- 
faces. It would have probably been 
quite impossible to build such a ship 
with any type of cowling known up to 
four years ago, or without the N.A.C.A. 
cowl. The flow of air would be so 
turbulent and confused as virtually to 
miss the tail surfaces, and the machine 
would be quite uncontrollable. 

Engines and engine accessories were 
much as in the past. All the makes 
of engines seriously engaged in the 
competition had been supercharged from 
a normal rating of about .3 hp. per 
cu.in. of piston displacement to a peak 
racing output of a little over \ hp. per 
cu.in. The Wasp Junior was putting 
out about 540 lip., the Senior Wasp in 
the Hall and the Gee Bee about 750, 
and the Menasco about 260. Increased 
power and decreased wing' dimensions 
were making a little trouble with torque, 
but it has not yet become serious enough 
to require any such major modifications 
in structure as the British have had to 
put into their racing sea planes to over- 
come the torque when getting off. The 
really significant power plant innovation 
of 1932 was the appearance of control- 
lable pitch propellers on the race course. 
Both the Standard and the Smith were 
represented, the former on the Hall 
plane and the latter on the Gee Bees. 
Both functioned without any apparent 
mechanical difficulties, and were of 
great assistance in getting away quickly. 
On the plane which won the Thompson 
Trophy, the Smith propeller was set for 
an extreme range of from 20 deg. to 28 
deg. pitch angle, and was run up 
against the stop for the maximum set- 
ting as soon as the plane was in flight 
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for economical operation 
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The S.A.E. starts a new argument on an old subject 


T HE aeronautical world is in- 
terested in the economics of 
transport plane design. If 
anyone doubted it he need only 
have attended the S.A.E. meeting at 
Cleveland during the National Air 
Races to be convinced. Most largely 
attended, and productive of most heated 
debate, was the session at which Frank 
T. Courtney, renowned test pilot, well 
known to readers of Aviation for his 
articles in these pages, spoke on “Air- 
Transport — Design Economy and Air- 
Transport Testing,” and George A. 
Page, Jr., of the Curtiss- Wright Air- 
plane Company of St. Louis, presented 
an exhaustive analysis of “The Eco- 
nomic Aspects of Transport Airplane 
Design” prepared by Ralph S. Damon, 
in charge of the commercial manufac- 
turing activities of Curtiss-Wright, Mr. 
Page himself, and Kendall Perkins. 

The two papers were prepared quite 
independently, but they arrived at very 
similar conclusions. Both aligned their 
authors with the conservative school of 
thought in airplane design, as opposed 
to the holders of the ultra high-speed 
doctrine. Mr. Courtney was particularly 
sceptical not only about the economic 
virtues of 200-mile cruising speeds, 
but about the real value of a large pro- 
portion of the innovations offered in de- 
sign, equipment, and operating methods 
in the last few years. He was sceptical 
about cantilever monoplanes, and about 
all metal structures, and about retract- 
able landing gears. He was extremely 
critical of current illusions on the pos- 
sibility of taking standard commercial 
airplanes, already of good design, and 
increasing their speed by some 20 miles 
an hour without sacrifice by "cleaning 
up.” “If that can be done,” said Mr. 
Courtney, “it speaks badly for the orig- 
inal designer of the plane, but as a rule 
it cannot be done without sacrifices in 
weight and complication which make 
the net gain very questionable.” 

In any case, he demanded that all mat- 
ters be judged purely by an economic 
yardstick, and he denied the often-heard 
declaration that “the first object of air 


transportation is speed.” “The first 
object of air transportation,” said Mr. 
Courtney, on the other hand, “is the 
profitable carrying of loads from one 
point to another. Speed is the second 
object.” 

He was particularly critical of cabin 
design. Most cabins he thought too 
crowded, yet he objected to lengthening 
the cabin and so placing certain unfor- 
tunate passengers very far from the 
center of gravity of the ship and in a 
position uncomfortable in rough air. He 
recommended seating the passengers 
either side by side or vertically above 
each other, as in the Long Island Rail- 
road’s new commuting cars. The par- 
ticular charm of the double-deck ar- 
rangement was found in its making full 
use of the height of the cabin, permit- 
ting full headroom in the aisle and yet 
wasting no space over the seats where 
space is unneeded. 

Admitting that the problem of ice 
formation on wires is still with us, the 
author nevertheless argued for the 
greater use of external streamline-wire 
bracing. He believed it both lighter 
and aerodynamically more efficient than 
the internally-braced cantilever con- 
struction, and he pointed to the. use of 
wire bracing on all successful racing 
planes to prove his point. To get the 
full benefit of wiring, however, Mr. 

Courtney felt that the wing truss and 
the landing gear should be considered 
integrally, and the landing gear used as 
a base for wire attachments. That 
would prohibit the retractable landing 
gear, which lie believed cost more than 
it was worth, in weight and otherwise, 
in any case. He thought that retract- 
able landing gears had become a per- 
fect fetish in recent months, and that a 
determination to retract the wheels was 
being taken as the one fundamental 
element about which certain modern de- 
signs were developed. The Bellanca 
Airbus came nearer to his own idea of 
a proper landing-gear installation. 

From general design Mr. Courtney 
moved on to testing, which seemed to 
him to have been grievously neglected. 
Too often, he thought, flight testing was 
considered to have been completed when 


it was decided that a new machine 
would be able to get through the De- 
partment of Commerce test. In his own 
opinion, the Department's requirements 
should be taken as a minimum, which 
should be far exceeded by any really 
good plane. That was particularly true 
of transport planes, which must be flown 
many hours a day and through much 
bad weather. On transport types, noth- 
ing was “good enough" so long as a 
fault could be found with it. 

As a particular example, Mr. Court- 
ney dwelt upon the testing of multi- 
engined planes for their ability to fly 
with one engine dead. Such machines 
were sometimes considered to be “good 
enough” if it were possible for a pilot 
to hold -them straight and level after 
throttling one engine back at a consid- 
erable altitude. The same machine, 
however, might crash if one engine 
failed on a takeoff when the pilot wasn’t 
ready for it and when it was traveling at 
low speed. Mr. Courtney thought that 
inexcusable, and believed that “it is pos- 
sible and even easy to design rudder 
control so that on the failure of one 
engine no particular effort is required 
on the part of the pilot to maneuver the 
plane.” He attributed a good deal of 
the trouble from improper testing to the 
pilot’s pride in his own skill, leading 
him to feel that any criticism of the 
airplane would be a confession of his 
own inability to handle it. "An excep- 
tionally skilled pilot should use his skill 
to find defects, not to overcome and 
hide them.” 

Wanted — critical pilots 

The author of the paper found fault 
not only with the spirit in which testing 
is often undertaken but also with its 
inadequate extent sometimes resulting 
from an attempt to hurry it through. 

He considered no plane properly 
tested until it had been flown with all 
sorts of loading conditions and in all 
sorts of weather. In particular, he in- 
sisted that testing of a new type should 
include blind flight, both with full 
power and with various combinations 
of engines cut out. 

Mr. Courtney’s paper was qualitative. 
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and was written from the point of view 
of a critical and observant pilot of im- 
mense experience. The contribution of 
the Curtiss-Wright group, on the other 
hand, was almost purely analytic, an 
attempt to figure out the most efficient 
and economical combination of design 
elements. The general method of ap- 
proach, comparing imaginary airplanes 
of constant efficiency and varying in 
some one particular of design, was the 
same as that used by the editor of Avia- 
tion in a paper presented to the S.A.E. 
three years ago. [Reported in Avia- 
tion, Aug. 31, 1929], but the field 

sive, and the fundamental data used 
were somewhat different. 

It was assumed in the paper that 
direct operating costs, including insur- 
ance, would make up 60 per cent of the 
total operating charges of an airline, 
and that the other 40 per cent would 
come from overhead. It was further 
assumed, in the light of railroad experi- 
ence, that passenger fares could be 
about 10 per cent higher for the fastest 
and most comfortable airplane than for 
one of mediocre speed and comfort, and 
the authors suggested a maximum fare 
of 5 cents per mile with the speediest 
and best possible service as a future 
prospect. 

Lengthening airplane life 

Proceeding to detailed calculations of 
expense, the economic life for deter- 
mining depreciation was taken as 5,000 
hours for the airplane and 2,500 hours 
for the engines. Those figures are, of 
course, substantially above the assump- 
tions usually made in the past, but they 
are in accord with actual operating ex- 
perience of the last few years. 

Maintenance and overhaul of the air- 
plane structure was taken as approxi- 
mately 0.01 cent per hour for every 
dollar of airplane cost. It was further 
assumed, on a basis of certain com- 
parative airline accounts to which the 
author has had access, that the main- 
tenance cost for an all-metal airplane 
would be at least 40 per cent higher, 
other things being equal, than for one 
covered with fabric. That suggestion 
aroused a good deal of dissension dur- 
ing the discussion, and the friends of 
metal indignantly denied that any such 
ratio could be typical. 

Engine maintenance was assumed at 
0.55 cents per hp.-hr. (The assumption 
made by the authors of the paper on 
engine maintenance cost was identical 
with that used by the editor of Avia- 
tion in his article on value of weight 
saving in the September issue. The 
airplane maintenance figure assumed 
by Messrs. Page and Damon was. how- 
ever, only one-quarter of that taken by 
Mr. Warner. As both figures were sup- 
posed to be based on direct application 
of airline experience, the discrepancy is 
astonishing.) 


Before analyzing the question of eco- 
nomical speed, the authors investigated 
the relative advantages of various 
engine combinations. Taking existing 
planes as their guide, they assumed 
twin-engined machines to be 7 per cent 
more efficient than single-engined mono- 
planes without retractable landing gear, 
and those with three engines to be 
7 per cent below the single-engined 
types in aerodynamic efficiency. A re- 
tractable landing gear was believed to 
be worth about i0 per cent in maximum 
speed for a given power and wing area, 
and it was anticipated that in every case 
22 per cent of the gross weight could 
be put in the form of payload. Mr. 
Courtney would have disagreed with 
that, as his principal argument against 
the retractable landing gear was that a 
large part of what should be payload 
had to go into the retracting mechanism. 

It was finally concluded that the twin- 
engined plane had a substantial advan- 
tage over the single-engined type on 
the score of safety, and a marked ad- 
vantage over all other types in comfort 
and quietness. The Bureau of Stand- 
ards test was quoted as showing a cabin 
noise level in a twin-motored type 
fifteen decibels below that on a typical 
tri-motor. (For those not familiar with 
the decibel scale, it may be explained 
that the conventional noise level in an 
airplane cabin lies about 30 to 40 deci- 
bels above that in a railroad train. A 
reduction of fifteen decibels is, there- 
fore, a gaining of half the ground re- 
quired to attain equality with competi- 
tive forms of transportation.) 
Monoplane or biplane? 

The choice between the monoplane 
and biplane was believed to depend upon 
the size and landing speed. For a large 
transport plane with a moderate land- 
ing speed the authors thought the bi- 
plane definitely superior, if only because 
hangar storage became so much simpler 
and cheaper. Having decided on two 
engines, and having made it apparent 
that they looked with favor on the bi- 
plane with a wing loading of not more 
than 16 lb. per sq.ft., Messrs. Damon, 
Page and Perkins went on to their 
actual cost analysis. They assumed a 
12-passenger plane carrying a one-man 
crew, a 1,200-mile route with five inter- 
mediate stops, a 60 per cent load fac- 
tor, and a 95 per cent reliability factor. 
The frequency of schedule would re- 
quire seventeen airplanes, and a total 
passenger revenue of $1,025,000 was 
offset by a total direct operating ex- 
pense of $960,000 for planes cruising at 
140 m.p.h. 

Lowering the cruising speed from 140 
m.p.h. to 120, and decreasing the rate of 
fare by 5 per cent, the net profit on 
passenger operation increased from 
$65,000 to $80,000. Increasing the 
cruising speed to 160 m.p.h. cut the 
profit to $3,000, even in spite of a fur- 


ther increase of 5 per cent in the pas- 
senger fare, bringing it to 5.25 cents 
per mile. Of course it is very difficult 
to generalize on such matters as this, 
for the fares that will have to be set and 
the load factors that can be maintained 
will depend on what competing services 
are available and what conditions of 
service they offer. Neglecting those 
points, however, or assuming a general 
average of conditions, the figures seem 
to justify the authors' first conclusion 
that: "In the case of the fictitious air- 
plane and the airline chosen, and in the 
absence of speed competition, it is bet- 
ter economy to use a low-speed if any 
increase must be obtained by use of 
more power alone." A subsequent anal- 
ysis on the effect of speed changes 
secured by improvement of aerodyna- 
mic efficiency without change of power 
showed, as might be expected, a very 
rapid increase of profit with increase of 
speed. An obvious corollary of the two 
studies, however, would be that the in- 
creased aerodynamic efficiency of the 
high-speed plane could also be built into 
a machine of lower power with the 
original speed still maintained. The effi- 
ciency change which increased cruising 
speed from 140 to 160 m.p.h. without 
change of power would also have made 
it possible to reduce the power about 
30 per cent in the 140-mile ship. Using 
the same method of calculation em- 
ployed by the authors (although this 
particular figure was not embodied >n 
their paper) showed almost exactly the 
same profit with the high-efficiency 
planes at 140 m.p.h. as 160 m.p.h. It 
appears, and it will probably be found 
to be a general rule, that the economic 
speed increases, for a given landing 
speed, as the aerodynamic efficiency of 
the plane increases. In the case taken 
by the authors as typical of good pres- 
ent-day design practice, the most eco- 
nomic speed came out somewhere 
around 120 m.p.h. With a 15 per cent 
increase in speed for the same power, 
corresponding to a 15 per cent increase 
of K in the well-known equation : 

"--*4 

the most economical cruising speed was 
raised to about 150 m.p.h. 

The economics of iceight 
The last step in the paper's analysis 
was to compare two planes of equal 
power and speed, but differing in struc- 
tural efficiency and so in the number of 
passengers that could be carried within 
the allowable gross weight, and differ- 
ing also in cost. The purpose was 
essentially the same as that of Mr. 
Warner's article in the September issue 
of Aviation, but the method was some- 
what different and considerably higher 
figures were obtained for the value of 
weight saving. Messrs. Damon, Page 
and Perkins concluded that weight sav- 
ing in a transport plant is worth somc- 
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thing like $25 per pound, while the 
discussion in Aviation had led to an 
average of about $10 per pound. The 
discrepancy, however, was rather appar- 
ent than real, as the figure in the current 
paper was designed to represent the 
price that could be justified for provid- 
ing an additional pound of payload in a 
ship of given power and overall dimen- 
sions, while Mr. Warner's figure as- 
sumed a constant payload and repre- 
sented the direct value of a reduction of 
1 lb. in the empty weight of the plane. 
It is, of course, natural that the first 
figure should have been considerably 
larger than the second. Taking the dif- 
ference of basis into account, the two 
sets of calculations were actually in 
very good agreement. 

Controversy on landing gears 
The two papers finished, the discus- 
sion was unleashed. Heradio Alfaro, 
lately of the Autogiro Company’s engi- 
neering staff, took up the defense of the 
retractable landing gear against Mr. 
Courtney's attack. Far from cutting 
down the payload, he considered that 
the improved aerodynamic efficiency 
made it possible to increase the wing 
area for a given power and so to add 
to payload. Mr. Courtney admitted 
that, but pointed out that the weight per 
horsepower would then be increased and 
the climb and take-off qualities dam- 
aged. Furthermore, the retractable 
landing gear increased maintenance cost. 
Luther Harris of American Airways, 
chairman of the session, challenged him 
on that point. Mr. Harris had found 
that retractable landing gears often de- 
creased the maintenance cost, as they 
required no streamlining and left all the 
landing gear parts open for inspection 
and work, whereas it sometimes took 
$10 worth of labor to remove the 
"pants” over a non-retractable wheel. 
Mr. Harris further disagreed with the 
authors' suggestion that a retractable 
gear added about 200 lb. weight to the 
plane. He thought 20 lb. ought to be 
enough. Mr. Courtney's reply to that 
was that the 200-lb. figure was based on 
a particular plane actually in service, 
that maintenance trouble with retract- 
able landing gears arose not only in the 
joints but in the electrical operating 
mechanism and other auxiliaries, and 
that the case of the irremovable pants 
quoted by Mr. Harris simply repre- 
sented inexcusably bad design. Landing 
gear streamlining could be so designed 
that it could be stripped with practically 

Herbert V. Thaden. of the General 
Aviation Corporation, had a good many 
questions to put to Mr. Page. Long an 
exponent of metal construction, he ques- 
tioned the ratio stated between overhaul 
cost for metal and for fabric covering. 
So far from all-metal planes costing 
from 40 to 100 per cent more than 
fabric-covered ones to maintain, he be- 


lieved that they were decidedly more 
economical than their rivals. Such air- 
line experience as he had been able to 
collect showed the metal structures to 
have an advantage of about 33 per cent 
in maintenance and overhaul costs, 
almost exactly the same ratio as that 
which the Damon-Page-Perkins paper 
had established in favor of fabric. 

Mr. Thaden would be glad to build 
slow planes of high load capacity per 
unit of power if there were any demand 
for them, but it seemed to him only too 
plain that the operators wouldn’t accept 
120 m.p.h. and couldn’t be made to do 
so. His ideas on landing speed were 
less conservative than those of the 
authors of the paper. He thought ma- 
terially higher wing loadings were an 
early prospect, and that we must accom- 
modate ourselves to them if we were to 
get maximum speeds high enough to 
satisfy the operators. 

Three-engined virtues 

Mr. Thaden also doubted the univer- 
sal truth of the allegations of low effi- 
ciency of three-engined planes. He was 
confident that three-engined monoplanes 
could show values of K well up to 
those quoted by the authors for single- 
engined and two-engined designs. In 
connection with the effect of the number 
of engines on safety, he thought there 
hadn’t been enough mention of opera- 
tion at high altitudes. A twin-engined 
plane might do very nicely near the 
Atlantic Coast, but it took a three- 
engined job to show up properly when 
one engine stopped near Albuquerque. 
As for noise, the quietest engine that 
Mr. Thaden had ever flown in was 
single-engined, and that was all the 
proof he wanted that an engine in the 
fuselage imposed no fatal handicap on 
efforts for silence. 

The editor of Aviation hoped that 
there would be increasing appreciation 
of the importance of such analytical 
studies as had been made by the Curtiss- 
Wright group. Too often, he believed, 
cruising speeds and other characteristics 
were fixed by a fundamental assumption 
based on somebody's hunch or emotional 
desire, and it was taken for granted that 
any analysis made thereafter that didn’t 
give results agreeing with the assump- 
tions must be "theoretical" and there- 
fore wrong. Too often, also, general 
conclusions were based on a comparison 
of particular types of widely different 
characteristics and efficiency. Obviously 
it was absurd to draw conclusions 
about the most economical operating 
speed from a comparison of an up- 
to-the-minute machine, highly stream- 
lined and fitted with retractable landing 
gear and all the other modern improve- 
ments. and a four-vear-old plane with 
no proper cowling on the engines and 
with no apparent attention given to in- 
terference between struts in the landing 
gear and wing structure. Yet con- 
clusions were often based on compari- 
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sous quite as ridiculous as that. The 
only way to avoid it was by getting 
back to first principles and adhering to 
certain standard characteristics through- 
out the analysis, as the authors of the 
present paper had done. 

William B. Stout rejoiced in hearing 
a paper which treated economy as the 
fundamental element in airplane design. 
He wanted to stand on guard, however, 
against drawing unduly general conclu- 
sions. Conditions change, and we must 
be ready to change with them. The 
development of airplane design prac- 
tice over the last ten years, for exam- 
ple, had been governed very largely by 
the types and sizes of engines that were 
available. Planes and engines were now 
lasting three times as long as would 
have been thought possible five years 
ago. So far as metal wing covering is 
concerned Mr. Stout, who was the first 
of its active protagonists in this coun- 
try, agreed that it was costly to overhaul 
a metal structure where the covering 
had to be removed, but there was no 
question that it saved money where the 
wing was so designed that a man could 
get inside and inspect the structure and 
make minor repairs without stripping 
the skin. As for cruising speed, Mr. 
Stout was all for economy, but he was 
afraid that very seriously mistaken con- 
clusions might be drawn if we studied 
the subject with reference only to flight 
through still air. He believed that 100 
miles an hour ought to be the minimum 
actual rate of travel under any normal 
conditions, and that we needed a 140- 
mile cruising speed to make the 100- 
mile rate good against a 40-mile wind. 
At the same time he was wholly out of 
sympathy with any move to increase 
cruising speed by piling on more and 
more power, and he foresaw the neces- 
sity of revolutionary aerodynamic devel- 
opments to improve performance and 
at the same time cut costs to well below 
the minimum present levels. 

Mr. Page replied that maintenance 
figures, and especially the comparison 
between cost for metal and faljric-cov- 
ered wings, were based on data from 
several operators. He didn’t believe 
that 120 m.p.h. would be the ultimate 
cruising speed of transport planes, and 
in fact he himself had been engaged in 
the design of a faster ship, but he and 
his colleagues offered their analysis for 
what it was worth, and subject to the 
assumptions on which it was based. He 
conceded the advantages of the tri- 
motor for operation in high-altitude 
country. The retractable landing gear 
was forcing itself on the manufactur- 
ers, in spite of Mr. Courtney, by the 
operators’ demand for more aerodynamic 
efficiency. On one 1,300-hp. ship with 
which Mr. Page was familiar, retracting 
the landing gear saved 225 hp. at cruis- 
ing speed. Even if the gear weighed 
200 lb., as Mr. Courtney feared, it 
would save its own weight in fuel in 
a couple of hours’ cruising. 



THE FIFTH ARTICLE OF A SERIES ON MAINTENANCE 

Controlling costs by planning 

Some observations on Eastern Air Transport’s Atlanta Repair Depot 


ALTHOUGH the antics of the 
so-called “efficiency" experts 
/ — H have brought the term into some 
disrepute during the past dec- 
ade, intelligent and careful planning 
still remains the sine qua non of any 
successful business enterprise. The 
more complicated and widespread an 
organization becomes, the greater the 
need for adequate supervision to elim- 
inate waste of labor or material. Fol- 
lowing a pattern of growth readily 
traceable in almost every other industry, 
the airlines in their evolution from the 
small isolated units of five years ago 
into the great systems of today, have 
long since passed the point where a 
single individual could satisfactorily 
fulfill all the duties of “grease monkey" 
to traffic manager or chief pilot. Not 
only do the actual flight operations in- 
volve a wide variety of interdependent 
functions, but the care and maintenance 
of a fleet of airplanes and their engines 


has required the establishment of re- 
pair bases and servicing stations, the 
hiring and supervision of skilled per- 
sonnel to man them, and the supply- 
ing of thousands of dollars worth of 
supplies annually, ranging from carpet 
tacks to complete power plants. 

It is only natural at this stage of the 
game that there should be some di- 
versity of opinion among airline op- 
erators as to how best to obtain the 
maximum co-operation among the 
various departments. On some of the 
existing lines, for example. United Air 
Lines and Transcontinental and West- 
ern Air, Inc., the responsibility for the 
co-ordination of all operating and main- 
tenance functions rests with the division 
operating superintendent. Other sys- 
tems, of which Pan American Airways 
and Eastern Air Transport are out- 
standing examples, have set up more or 
less independent engineering depart- 
ments headed by a divisional or chief 


engineer, who, although exercising no 
direct authority over the -routine de- 
tails of operation, acts in an advisory 
capacity, and is generally responsible 
for the co-ordination of effort with par- 
ticular reference to the maintenance of 
the equipment and the services of 
supply. 

Close co-operation 

One of the most interesting and sig- 
nificant factors in Eastern Air Trans- 
port’s maintenance policy is the close 
cooperation which has been developed 
among engineering, maintenance and 
purchasing departments. By careful 
planning and supervision, a system has 
been evolved whereby it is definitely 
known in advance just what engines and 
airplanes are going to come into the 
shops for servicing and overhaul at any 
given period, the probable extent of the 
work which must be done on each unit, 
the exact amount of material which 
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must be on hand to complete the work, 
the approximate number of man-hours 
required for each operation, and the 
date on which the equipment must be 
ready to be returned to service. The 
heart of the system is a chart which is 
kept in the chief engineer’s office at 
the Atlanta Depot, on which are posted 
daily from the airplane and engine log 
books the total number of flying-hours 
for each airplane and engine. By keep- 
ing a careful check of this running rec- 
ord it is possible to predict when a 
particular engine or airplane is due to 
come into the shops for overhaul The 
principal concern is to so arrange the 
flying schedules that no more than a 
given number of ships or engines will 
turn up at the shop for overhaul at the 
same time. Under normal conditions, 
by dispatching certain airplanes more 
frequently than others, or by holding a 
ship out of service for a day or two, it 
is usually possible to maintain a fairly 
uniform flow of work through the shops. 
Occasionally emergencies crop up which 
may disrupt the schedule, but such oc- 
currences are becoming more and more 
rare, and as the workings of the sys- 
tem become better understood, any 
minor disturbance in flow is less likely 


to upset seriously the routine procedure. 

The keeping of such a schedule is 
only a starting point. Not only does it 
smooth out shop operations, making it 
possible to carry on day in and day out 
without peaks or depressions in labor, 
but more important still it makes pos- 
sible an accurate control of materials, 
so that stores and material inventories 
may be maintained at the lowest pos- 
sible figure. From a painstaking study 
of figures accumulated over many 
months, it has been possible to set up 
standard material and labor sheets for 
all overhaul operations on every type of 
airplane owned by the company. For 
example, for Kingbird, Condor, or Mail- 
wing, there has been worked out a 
standard schedule of materials and labor 
for a complete re-covering job. The 
schedules show not only the number of 
square feet of fabric required for wing 
surfaces, ailerons, elevators, rudder, fin 
or stabilizer, but also the number of 
yards of serving tape, thread, lacing, 
etc. The average labor time in man- 
hours is also indicated for each opera- 
tion. Similar sheets have been worked 
out for all other operations on either 
airplanes or engines, making it possible 
to predict in advance exactly how much 
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material and labor are going to be re- 
quired for any particular job. 

The system in practice 
With the airplane overhaul schedule 
laid down well in advance, and with 
the standard materials and labor sheets 
at hand, it is a relatively simple matter 
to control the purchasing and storing 
of material. Knowing definitely what 
ships and engines are coming through 
overhaul in any given period, the pur- 
chasing department can predict accu- 
rately what materials are going to be 
required, and is able to have them on 
hand on or before the date specified. 
To be sure, there are numbers of small 
items which must be kept on hand at all 
times for shop use but, by exercising 
control through engineering planning 
of the larger quantities of special ma- 
terial, it has been possible to work out 
very material savings in the stockroom 
inventory. During the year following 
the installation of this system, the stock 
inventory at the Atlanta Depot has been 
reduced to about 25 per cent of its pre- 
vious valuation, in spite of the fact that 
during the same time the shops were 
actually handling from two to three 
times the former volume of work. 
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In practice, the system functions 
somewhat as follows : Assuming that the 
chief engineer plans to bring one Con- 
dor and one Mailwing into the Atlanta 
shops for overhaul during the following 
month, he immediately makes out a 
work order for each airplane, sending 
copies to the accounting department and 
to the purchasing agent. The latter 
consults his standard material list for 
the type involved, and checks his stock- 
room record for the amount which he 
has on hand. Making allowances for 
work which will probably be done in 
the interval before the particular ships 
involved come into the shops, he deter- 
mines exactly what he must order and 
the date on which it must be on hand, 
and places the necessary requisitions. 
The incoming material is identified 
through the order number, and before 
being placed on the stockroom shelves 
it is tagged for the particular job for 
which it is to be used and held until 
requisitioned by the shops. As the jobs 
progress all material requisitions are 
turned in daily to the accounting de- 
partment, together with the labor time 
cards. All material and labor is posted 
for each job the first thing in the morn- 
ing for the preceding day, so that by 11 
o’clock of each day the chief engineer 
may see at a glance the exact progress 
of all overhaul work in the shops. All 
records are posted on the original work 
order which, when the job is completed, 
forms an exact record of the cost and 
time involved in the overhaul of any 
particular unit. Such work orders form 
the basis for the revision of old, or the 
establishment of new standard sheets. 
Schedules and control 

The proper scheduling and control of 
maintenance is not an altogether simple 
matter when one considers the extent of 
Eastern Air Transport operations, and 
the diversity of the equipment in use. 
Although the main executive offices of 
the company are located in Brooklyn, 
the center of operations and mainte- 
nance is at the Atlanta Depot. Atlanta 
is at the apex of a rather broad and 
somewhat distorted “A"-shaped network 
of routes, one leg of which extends 
northeast to Newark by way of Rich- 
mond and Washington and the other 
southeast to Miami by way of Jackson- 
ville and Daytona Beach. The coastal 
route connecting Richmond and Jack- 
sonville by way of Charleston and Sa- 
vannah, forms the crossbar of the “A.” 
A short feeder line across the Florida 
Peninsula connects St. Petersburg with 
Daytona. Mail, express and passenger 
service is maintained over these routes. 

Eastern Air Transport, Inc., is a 
division of North American Aviation, 
Inc., under the presidency of Capt. 
Thomas B. Doe. The responsibility 
for the detailed management of the line 
rests with Harold A. Elliott, vice-presi- 
dent and general manager, whose head- 
quarters are in the Brooklyn offices of 


the company. Charles H. Dolan, based 
at Atlanta, functions as operations 
manager under Mr. Elliott, and has 
direct supervision over all flying and 
maintenance personnel and equipment. 
Ralph G. Lockwood, chief engineer, is 
also stationed at the Atlanta Depot. He 
is responsible not only for the co-ordina- 
tion and standardization of maintenance 
methods, but also for general engineer- 
ing development connected with new 
flying or ground equipment. All in- 
spection of planes and engines, both at 
the Atlanta Depot and at the outlying 
servicing stations is organized as a 
separate function under Mr. Lockwood's 
supervision. Inspection is thus an in- 
dependent check on the condition of the 
flying equipment. 

The present passenger-carrying equip- 
ment of Eastern Air Transport includes 
six 18-passenger Curtiss Condors, pow- 
ered with Conqueror engines, one 5-AT 
Ford, and thirteen Curtiss Kingbirds, 
with two Wright J-6 engines each. 
For carrying mail only, Pitcairn Mail- 
wings are standard. The present Mail- 
wing inventory consists of four PA-5’s. 
four PA-6’s (reserve only), fifteen 
PA-7's, and five PA-8’s. The power 
plant inventory, including engines both 
in active and reserve services, consists 
of 22 Wright J-5’s, 43 Wright J-6's. 
20 Curtiss Conquerors, and 4 Pratt & 
Whitney Wasps. As pointed out in a 
previous article, (“Grooming an Air 
Fleet” — Aviation, November, 1931) all 
airplanes and engines on Eastern Air 
Transport are inspected and serviced 
on a 25, 50, 75 and 100-hour schedule. 
Carefully thought out forms, backed up 
by a detailed instruction manual cover- 
ing the care of all types of equipment, 
have been developed to serve as a check 
and a control on all maintenance 
operations. 

Until recently it has been the prac- 
tice to overhaul and service all Con- 
dors and Conquerors at the Newark 
station. The airplanes were handled in 
the company shops, but the engines were 
sent to the Paterson plant of the Wright 
Aeronautical Corporation for overhaul. 
In line with the modern trend of air- 
lines to concentrate all their mainte- 
nance functions at one point, the At- 
lanta station has been expanded to take 
care of all overhaul work formerly done 
at Newark and Paterson. Schedules 
have been so arranged that all flying 
equipment passes through the Atlanta 
Depot periodically for servicing and 
overhaul. The Newark station, in com- 
mon with Richmond, Jacksonville, and 
Miami, is now used only for line serv- 
icing or emergency repair operations. 
Atlanta expansions 

The continuous process of concentra- 
tion on Atlanta has made necessary 
two or three major expansions of the 
plant at that point The nucleus of the 
present Atlanta Depot was completed in 
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the latter part of 1930, and consisted of 
the hangar, the passenger waiting-room 
and ticket offices, and a small group of 
operations offices. A one-story build- 
ing which backed up the hangar housed 
the stockroom and a small engine over- 
haul shop. A smaller detached build- 
ing accommodated a work shop, a dope 
and paint room, and a welding shop. 
Within a very short time it became 
apparent that these quarters were in- 
adequate, and by the summer of 1931, 
the first major expansion had been 
completed. A new engine shop was 
built by extending the hangar lean-to 
northward some 60 ft., and the neces- 
sary additional office space was ob- 
tained by adding a second story to that 
portion of the lean-to directly behind 
the- hangar. Within a year, however, 
the increasing demand for passenger 
schedules, coupled with the decision to 

made a second major expansion pro- 
gram inevitable. Construction was be- 
gun in the late spring of 1932 on addi- 
tional buildings, which have been com- 
pleted and are now being occupied at 
the time of this writing. With the com- 
pletion of the present program, the com- 
pany now has overhaul facilities at At- 
lanta adequate to take care of all pres- 
ent equipment and with considerable 
capacity to take care of the probable 
increases in equipment in the immediate 


Plant layout 

Little need be said about the actual 
layout as the floor plan appearing here- 
with gives an excellent idea of the 
relationship of the various departments. 
Credit should go to both the opera- 
tions and engineering departments for 
their foresight in laying down a plant 
that could be expanded as required into 
the efficient units now set up at Atlanta. 
It is not uncommon to find that plants 
which have been expanded in this fash- 
ion show a steady decrease in over-all 
efficiency. In spite of the fact that the 
present E.A.T. plant was evolved by 
adding to the original units at various 
times, the proper relationship of depart- 
ments and the sequence of operations 
have been carefully preserved. 

Present shop schedules call for the 
overhaul of J-6 and Conqueror engines 
at 350-hour intervals. All airplanes are 
due for overhaul at 1,500-hour intervals. 
Present schedules call for three radials 
and one Conqueror a week, but the 
limiting capacity of the shop is about 
two engines per day. All radial engines 
(nine cylinders) average 143 man- 
hours per overhaul, including eight 
hours of run-in, and the Conquer- 
ors require appproximately 260 man- 
hours, including the same run-in time. 
Airplane overhaul time varies, of 
course, with the type of equipment in- 
volved, but averages one week for Mail- 
wings, two for Kingbirds, and four or 
five for Condors. 
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THE UNITED STATES OF AMERICA (PART FOUR i 


The equipment of 


air forces 


By 



P ATROL aviation in the United 
States Navy is, as they say of 
steel in Wall Street, either prince 
or pauper. Before we entered the 
War it scarcely existed. In 1917, it 
became the mainstay of our operations. 
To pursue the maritime metaphor, the 
flying boat on patrol service was not 
only the mainstay, but the kedge anchor 
by which aviation was pulled into the 
forefront of Naval activities and into 
the focus of the Admirals' attention. 
After the War, flying boat development 
became the first victini of governmen- 
tal economy, and lapsed into lowly 
estate. It was the subject of official 
experiments, and nothing more. Only 
since 1927 has it really begun to come 
back. 

In the summer of 1918 patrol avia- 
tion meant two things. It meant taking 
a share in the anti-submarine campaign 
in the North Sea and off the coasts of 
Ireland and of France. It meant also 
the operation of a great number of 
air stations along the Atlantic Coast 
of the United States, principally for 
the advanced training of pilots who 
might later go abroad and for the good 
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mural effect on the American people. 
There were a dozen or more such sta- 
tions. and the flying boats attached to 
them were kept ceaselessly busy scan- 
ning coastal waters from Penobscot 
Bay to the Straits of Florida. The 
Churchill Street and Elmwood Avenue 
plants of the Curtiss Company in Buf- 
falo poured out an endless stream of 
single-engined HS-2’s and twin-en- 
gined H-16’s and FSL’s. When the 
output of the Curtiss planes seemed in- 
adequate the Naval 
Aircraft Factory was 
built to supplement 
them, and a total of 
1,611 boats was pro- 
duced before the 
War contracts were 
closed. Three hun- 
dred and eighty-eight 
of them went to Eu- 
rope. As a supple- 
ment to their num- 
bers we made use of 


a small number of English-built and a 
large number of Italian and French-built 
boats of various types, and the Amer- 
ican personnel came back from Europe 
with quite a diverse experience in patrol 
equipment. Their experience in patrol 
operations was less exhaustive, for the 
function of the flying boat during the 
War was concentrated almost entirely 
upon the bombing of submarines with 
bombs of not over 250-lb. weight. The 
role of long-distance scouting, as an 
auxiliary to a fleet on the high seas or 
as a defensive measure to warn against 
the approach of an enemy fleet to im- 
portant ports or naval bases or other 



F5L yield its place oi primacy in the 
Naval air organization. 

If the War had gone on another year 
there would have been something new 
to show in patrol equipment. The NC 
boats, far exceeding any of their pred- 
ecessors in size, with a gross weight 
of 29,000 lb. and four Liberties, had 
been designed in 1918 for the object of 
developing patrol craft that could go 
abroad on their own wings and so re- 
duce the load that aviation was throw- 
ing on transport shipping. First pro- 


ln the meantime, although the indus- 
try had been turning a deaf ear to claims 
of the flying boat, the Naval Aircraft 
Factory had been busy. The first of 
the PN series appeared in 1923, and 
almost immediately began to make 
world's records. 

There is not a great deal to he said 
about the PN's. On the whole, they 
were the natural outgrowth of the F5L. 
The PN-7, first of the line, differed 
from the war-time type in having a 
somewhat thicker wing section and a 



posed by Admiral D. W. Taylor, then 
chief of the Bureau of Construction 
and Repair and now vice-chairman of 
the National Advisory Committee for 
Aeronautics, design and construction 
were carried out by a co-operation of 
the Navy Department, and especially of 
Commanders G. C. Westervelt. H. C. 
Richardson, J. C. Hunsaker and the 
Curtiss Company. The first of the NC 
type was completed just prior to the 
armistice, and the subsequent flight from 
New York to Plymouth, England, by way 
of Newfoundland, the Azores, and Por- 
tugal, the first crossing of the Atlantic 
by air, is too well remembered to need 
recounting. 

We can pass lightly over the next few 
years, for there was nothing to record 
except the gradual disappearance of the 
war-time boats. On July 1. 1921 the 
Navy had had 625 of them. At the 
end of 1925, the number had fallen to 
109. At the end of 1927 it was down 
to 53, as against 116 called for under 
the five-year plan, and the patrol situa- 
tion was becoming desperate. 

The aircraft industry had washed its 
hands of flying boats in 1919. Aero- 
marine and Boeing built some commer- 
cial boats, hut the industry was in- 
active in the naval field, with the excep- 
tion of a single ship, until 1927. The 
one exception was the Boeing PB1. a 
huge craft of nearly 30,000-lb. gross 
weight, originally built with two 800- 
hp. water-cooled engines in tandem. An 
attempt to switch to air-cooled engines 
of much lower power left the machine 
overloaded, and retirement to an ex- 
perimental status ensued. 


simpler truss, with two water-cooled 
Wright engines in place of the war- 
time Liberties, and celebrated its own 
advent by flying for 5J hours with a 
“dead,” or contest, load of 2.200 lb., and 
establishing a new seaplane "speed rec- 
ord,” under the same conditions, of 
78 m.p.h. 

There followed a succession of PN's 
of various shapes, all externally braced 
biplanes. Most of the series had hull 
lines of the F5L type with two steps, 
but the PNll’s and the later XP4N's 
were based on the hull design of the 
NC class, with the hull run hack to 
support the tail instead of leaving it to 
be carried on booms. With the PN-9. 
the change from a wooden to an all- 
duralumin hull was made, — a vogue 
that had first been established by one of 
the Aero-marine commercial designs. 
The PN-9, of course, lives in history 
particularly as the vehicle of the barely 
unsuccessful attempt of Capt. John 
Rodgers to reach the Hawaiian Islands 
in flight from San Francisco. Though 
the 1925 flying boat fell short by only 
a hundred miles on that flight ami 
though the trip has since been made by 
five landplanes, no flying boat has re- 
newed the attempt in the last seven 

That the industry had been inactive 
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all this time was through no inherent 
antagonism to flying boats. The Navy 
simply didn't have the money to spend. 
With only 52,000,000 a year for all ex- 
perimental and development work, it 
seemed hardly possible to vote $200,000 
or more to a single example of a single 
type of flying boat, especially when it 
was recognized that if the machine 
proved satisfactory subsequent examples 
would cost close to $100,000 apiece. 
Although aviation personnel talked from 
lime to time of building giant flying 
boats which could be operated as sep- 
arate units, with a single boat serving 
as the equivalent of a destroyer, the 
money was never available. The study 
of the giant boat has just recently been 
taken up again, and Admiral Moffett 
told the 1932 convention of the N.A.A. 
of a plan for a naval flying boat of some 
50-tons weight. 

In 1927 the Navy Department began 
a definite effort to stimulate the in- 


flying boat, not only for Naval but for 
commercial purposes. Not long there- 
after, bids were invited on the con- 
struction of 25 boats essentially identi- 
cal with the PN-12. The competition 
for the order was hot; the choice fell 
on Douglas; and the Douglas boats, 
designated as PD-1, have until very re- 
cently constituted the major part of the 
patrol squadrons' equipment. 

At the same time the decision was 
finally taken to go ahead, in spite of the 
great expenditure required, and develop 
experimental boats of fundamentally 
new types. Germany. Italy and Great 
Britain were obviously getting ahead 
of the United States in the variety of 
good new patrol designs available, if 
not in the absolute quality of the best 
among them. The monoplane had gained 
unquestioned leadership in Germany and 
in Italy, and it was the subject of new 
interest and experiment in Great Brit- 
ain. The American Navy decided to 
try out a monoplane, and invited ten- 
ders from the industry. Consolidated 
got the order. 

The original plan for the Consoli- 
dated PY-1 had called for three 300-hp. 
Whirlwind engines. The new Whirl- 
wind was not available quite as soon 
as had been expected, however, and for 
that and other reasons the design was 
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changed to use two Wasps. The change 
in make was unimportant except to the 
manufacturers concerned, but the change 
from three engines to two was a major 
departure. 

The persistent popularity of twin- 
engined flying boats is somewhat sur- 
prising. Most of them, like many twin- 
engined military landplanes. unable to 
fly and to continue normal flight with 
a full load and one engine dead. In 
the case of a landplane, the surviving 
engine will at least serve to stretch the 
glide over a particularly bad area and to 
increase the range within which a land- 
ing field can be sought, but when a 
flying boat is over the open sea all land- 
ing places for a hundred miles or more 
are likely to be equally bad, and stretch- 
ing the glide is of no particular service. 
Furthermore, it is usually impossible to 
taxi a twin-engined boat in a straight 
line on one engine alone. Everything 
seems to be in favor of the three-engined 
arrangement, yet the war-time tradition, 
which developed simply because military 
requirements demanded a boat of about 
800 hp. and the largest engine available 
had only 400, continued to rule until 
1928. The British were the first to 
break away from it. We were very 
slow indeed, for we had no three- 
engined flying boats in the American 
service until the PY-1 was revised and 
tried out with three Wasps in place of 
the original two. No three-engined 
type has yet gone into service. 

By the spring of 1928, Consolidated 
and Douglas were well established in 
the flying boat field. Martin was the 
next to arrive there. The Martin Com- 
pany s reputation had been made on 
bombers, and Glenn Martin had deter- 
mined to establish himself as a leading 
builder of big airplanes, whether they 
based on the land or on the sea. Mar- 
tin boats have gone into five types and 
about 70 indi- 
vidual machines. 


development. After the first Consoli- 
dated boat was tried, however, the next 
chance to build monoplanes went to 
Martin, and nine boats with twin Wasps 
were succeeded by one, the XP2MI, 
much faster anti heavier, with three 

The only other company among the 
large producers that has gone into flying 
boat work is Keystone. Their interest 
was naturally enough aroused by pro- 
pinquity, for the Keystone factory is 
hut 25 miles from the Naval Aircraft 
Factory. Like Douglas and Martin, 
Keystone has hail an order for boats 
along PN lines. 

One production order of the last four 
years remains unmentioned. That, with 
several experimental contracts, went 
outside the ranks of the industry reg- 
ularly engaged in large-scale produc- 
tion ot miscellaneous military types. 
Mr. Charles Ward Hall, famous spe- 
cialist in ultra-light duralumin construc- 
tion and in ultra-refined strength cal- 
culations to lake account of secondary 
stresses, has found his method partic- 
ularly well adapted to the flying boat. 
One of his first applications of his sys- 
tem of wing construction was made in 
a set of wings built to Navy order for 
an HS boat some eleven years ago. They 
proved to have less than half the weight 
of the wooden wings that they replaced, 
and it liecame inevitable that Mr. Hall 
would some day construct his own fly- 
ing boat, incorporating his own ideas 
from stem to stern. The principles of 
engineering developed by Mr. Hall have 


so far been applied almost exclusively 
to biplanes, and nine twin-engined ships 
have been delivered during the last 
few months. An experimental bi- 
plane boat of much larger size is 
still under construction. Sikorsky, too. 
is going ahead with an experimental 
patrol project 

At the end of last year, the Navy had 
flying boats on hand to fill more than 
two-thirds of the complement of its five- 
year program, but most of them still 
showed plenty of direct inheritance from 
the war-time types. They totaled 99, of 
which number 90 were twin-engined bi- 
planes, with two-step hulls obviously 
deriving directly from the work done 
by Commanders Richardson and Mc- 
Entee and other Naval officers during 
and before the War and from British 
war-time types. The characteristic 
American hull, until recently, has had 
a spoon-shaped bow and relatively flat 
sections forward, as opposed to the 
ship's lines, with a bow very sharp in 
transverse form and with sharp V sec- 
tions forward, of the Rohrbach and other 
continental boats, and of the NC (which 
broke with the old tradition, but failed 
to get a new one accepted). The mono- 
planes built by Martin and Consolidated, 
as well as the Douglas Dolphin atti- 
phibion and the Hall biplanes, show a 
marked tendency toward sharpening oi 
the bow and the adoption of the lines 
of a high-speed surface craft. 

Of the 99 boats on hand in December. 
64 were the product of the Martin fac- 
tory. Of the 41 on order. 23 are Con- 





solidated monoplanes, the P2Y1 with 
two Cyclone engines. 

Flying-boat construction still runs into 
plenty of money, though the costs are 
not as high as it was feared they might 
be when work on the type was starting. 
The new Consolidated ships will cost 
about $80.1)00 apiece complete with en. 
gines. In terms of gross weight, how- 
ever, a total cost of about $4 per pound 
makes them among the cheapest of all 
naval aircraft. 

Obviously the future trend of flying 
boat development, as well as the number 
of boats that are to lie purchased, will 
depend on general naval policy. During 
the War there was a specific problem of 
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securing a reasonably long range and 
the ability to carry at least two bombs 
heavy enough for attacking submarines. 
Speed was of almost no importance. 
Toward the end of the War, the Navy 
Department saw those requirements as 
supplemented by a need for very long 
range, so that the ships might be de- 
livered across the Atlantic and under 
their own power. Hence the NC. 
Since 1919, the center of gravity of our 
naval interests has turned from the At- 
lantic to the Pacific, and the ability to 
command the vast reaches of the Pa- 
cific, or at least to get from one resting- 
place to another in that ocean, has be- 
come a fundamental aim. From San 
Francisco to Honolulu is 2,420 statute 
miles. Roughly speaking, and allowing 
for the necessity of traveling in either 
direction, cither with or against the 
prevailing trade winds, a patrol boat 
must have a normal range of some 3,000 
miles in order to operate freely in the 
Eastern Pacific. It hasn't yet been at- 
tained, but it certainly isn't beyond the 
reach of possibility. The importance of 
long range was first stressed in the NC. 
It is bound to receive much more stress 
in the near future. 

Perhaps because extreme range in fly- 
ing boats is of relatively more impor- 
tance in the American Navy than in the 
Royal Air Force, American designers 
have been allowed 
weight by not having 
such elaborate speci- 
fications for com- 
plete self-reliance as 


comparative indifference to the weight 
of aircraft and a willingness to make 
substantial sacrifices in performance in 
order to get extreme ruggedness and 
complete military paraphernalia. 

There is an obvious alternative to the 
development of boats of very long range 
in the creation of types so seaworthy 
that they can be landed at sea for re- 
fueling from surface craft and then take 
off again from the surface. It is a 
possibility that has charmed many de- 
signers and some naval air personnel, 
but up to now it is far from being 
realized. There is plenty of evidence, 
such as the safe landing of the NC-1 
and NC-3 in mid-Atlantic and the ulti- 
mate arrival of the latter in port under 
its own power, and the experience of 
the PN-9 on the attempted flight to 
Honolulu in 1925, that good flying boats 
can be set down safely under ordinary 
high-seas conditions. Really modern 
boats with metal hulls should be in little 
danger of injury in such a landing, but 
there is nothing whatever to indicate the 
prospect of being able to get off again 
safely. Flying boats operate from shel- 
tered bays, or from exceptionally smooth 
areas at sea. In the tradewind zones 
of the Caribbean and the Pacific, where 
the seas endlessly run some 10 ft. from 
trough to crest, and the wind endlessly 
blows 20 miles an hour, no flying boat 
will take off unless it be something very 
different indeed from the present types. 


Long before the take-off speed is 
reached, the plane will be catapulting off 
the crest of each swell to land with a 
shattering crash in the next trough. 
German designers claimed some years 
ago to have solved the problem, and in- 
deed some of the big German boats have 
appeared to operate very successfully in 
the North Sea without using sheltered 
roadsteads. Even there, however, there 
has been plenty of trouble, and condi- 
tions in the North Sea are by no means 
as severe as those in the Pacific. For 
general naval service the flying boat 
must operate from harbor to harbor, or 
at the very least into the lee of a shel- 
tering island or coral reef, without in- 
termediate landing. 

Although there is as yet no evident 
American trend toward three-engined 
flying boats, the writer feels some con- 
fidence that the Navy’s future choice 
will swing in that direction. As be- 
tween monoplane and biplane it is hard 
to predict the future, but the monoplane, 
with all its aerodynamic structures far 
above the sea, should be inherently a 
more seaworthy type. It seems likely 
that we shall see more monoplanes in 
future, and that they will be made with 
thicker wings and less external bracing 
than in the past, permitting some reduc- 
tion in span and the housing of the 
engines largely within the wing as rec- 
ommended by the National Advisory 
Committee in the light of its nacelle 
researches in the 
20-ft. tunnel. 

Patrol aviation 
with flying boats 
has been exclu- 

function. The first 
three articles of 
this series dealt 
entirely with types 
upon which both 
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the Navy are active. Now we come to 
the last of the service types — a type 
outside the scope of the Navy's official 
recognition. — the attack plane. 

Attack aviation was more or less inci- 
dental during the War. Attacks on 
ground forces were made as a measure 
of opportunity, by pilots whose inclina- 
tion ran that way and in whatever equip- 
ment they happened to be flying at the 
moment There was no formal organiza- 
tion of attack units, and only two at- 
tempts to develop special ground attack 
planes, — the British Sopwith Salaman- 
der, and the Junkers "Flying Tank.” 

Both the Junkers and the Sopwith 
showed a fundamental idea which per- 
sisted when the American Army Air 
Service returned from France and 
launched its plans for post-war develop- 
ment of the attack function. The scheme 
was to make it possible for the plane to 
fly with impunity at low altitudes over 
an enemy's trench lines. The name of 
“Flying Tank" speaks for itself. So, to 
anyone acquainted with zoological myth, 
does the name of Salamander. Both 
planes had their vital parts armored, 
with the presumption that they could 
turn aside rifle or machine gun fire. If 
asked what was to happen when they 
met up with an armor-piercing bullet or 
a burst of high explosive, the designers 
would have had to reply, as a commercial 
pilot once said to me when I asked him 
what would happen if one engine were 
to cut out on the take-off on a tri-motor 
which he was operating from a field 
where he had to go out directly over 
high tension wires with almost nothing 
to spare: "We try not to think of that.” 

American attack aviation has gone 
through two eras — the armored and the 
unarmored. The armored period began 
immediately after the War and lasted 
until 1923, by which time fifteen ma- 
chines had been built, one "ground pur- 
suit,” two single-engined ships of much 
larger size mounting from four to six 
machine guns in the bottom of the fuse- 
lage, and eleven still larger twin 
Liberty-engined tri-planes known as the 
GAX, with a total of ten guns and 
armor all over everywhere. The epitaph 
of the aerial tank was written when the 
extremely competent and extremely can- 
did test pilot who presided over its trials 
included in Ins report the sinister ob- 
servation : "It is not anticipated that this 
airplane would ever return from its first 
trip over the lines.” It was evident that 
the attempt to provide armor protection 
created a hopeless dilemma. In order to 
be effective against even the lightest fire, 
the armor must be so heavy that the 
resultant sacrifice in speed and ma- 
neuverability would be so great that the 
machine plodding steadily along the 
trench lines would become an easy mark 
for artillery. 

The second era of attack aviation be- 


gan about 1926. It began with a recog- 
nition that the greatest safety for the 
ground attack pilot lay not in putting on 
a bullet-proof vest and then sticking 
around to be shot at, but in disappearing 
over the horizon before anybody had 
had the time to begin shooting, or in 
changing course and location so rapidly 
that a gun couldn’t be sighted on him. 
The A-3 appeared as a modification of 
the Curtiss Falcon, an observation type 
made into an attack plane by mounting 
two guns to fire forward through the 
propeller and supplementing them with 
two more buried in the lower wing 
and firing forward and downward at a 
fixed angle to rake the ground, plus one 
movable gun in the rear cockpit. 

Attack as a wholly distinct function, 
inviting the development of a type new 
from the ground up, returned in 1930. 
Its return was almost simultaneous with 
the development of a new shool of 
thought which called for all-metal mono- 
planes with monocoque fuselages in all 
Air Corps service. The Curtiss XA-8 
with the conqueror engine was a pioneer 
example of the new doctrine in attack 
service. The XA-8, familiarly known 
as “Tanagerized” in memory of the 
machine that won the Guggenheim Fund 
safety competition, is also the first 
American service airplane with slots and 
flaps. The ship has passed through the 
experimental stage, and thirteen are now 
under construction for service tests. 

It seems to be established that the 
two-seater monoplane such as the Cur- 
tiss A-8 with four or six guns and the 
ability to carry a load of fragmentation 
bombs and a speed of close to 200 m.p.h., 
is to be the attack plane of the imme- 


diate future. There is no reason to an- 
ticipate a change in recent trends in that 
respect. Whether the monoplane will 
be low-wing or high-wing is not so clear. 
At first sight the high-wing type ap- 
pears to have a special advantage in the 
improved vision of the ground, but as S 
matter of fact, the advantage, leaving 
all questions of aerodynamics and struc- 
ture aside, is probably on the other side. 
The attack pilot is interested only in 
where he is going next, not in where 
he has just been. His fire is always 
directed ahead, and his vision should 
follow the same path. 

Attack planes have been discussed 
here as a purely Army type. The name 
is used only in the Air Corps, but the 
function is not unknown to another 
branch of the service. The work that 
the Marines had to do in Haiti in 1924 
and thereabouts, and in Nicaragua for 
the past five years, has been attack avia- 
tion in all but name. It has been char- 
acterized, however, by a complete ab- 
sence of artillery fire from the ground. 
Only fire with ordinary rifle ammunition 
has had to be feared, and under those 
circumstances a limited application of 
armor has again begun to have some in- 
terest. It has been carried only to the 
length of fitting a piece of steel plate 
under the pilot’s seat, and that only in a 
few instances. The machines have been 
standard Vought Corsair and Curtiss 
Falcon and Helldiver observation types, 
with the regular installation of guns fir- 
ing through the propeller, and the guns 
have been brought to bear on the ground 
by switch-backing violently, repeatedly 
diving to fire and zooming to gain 
altitude. 


The Aeroplane Speaks 


E IS always interesting to know 
'hat our foreign contemporaries 
think of ourselves and our accomplish- 
ments. They are never likely to be 
unduly flattering to the products of 
American industry which compete with 
their own, and it is most gratifying to 
encounter such an article as recently 
appeared in The Aeroplane (British), 
entitled “Mobile Comfort,” describing 
the Model R Stinson. 

F. D. Bradbrooke, airplane critic of 
the British magazine, was obviously 
much impressed with this machine. The 
following sentences are quoted from his 
remarks : 

“The first impression one gets from 
the machine is that we in Europe have 
too long cherished the assumption that 
people are willing to be uncomfortable 
in aeroplanes. An old war-pilot, on his 
first aerial journey for twelve years, 
remarked to me not long ago that flying 
is just as noisy and draughty as ever. 


That is not true of our cabin types, but 
we have not gone as far in the direction 
of saloon [British for limousine] com- 
fort as this latest Stinson product” 

“The outside finish is astonishing, as 
I have remarked before about the earlier 
Stinson Junior. The fabric can hardly 
be distinguished from metal by eye 
alone. The lower stub wing is a handy 
platform for maintenance crews.” 
“Perhaps the most striking thing 
about the whole aeroplane is the quiet 
way in which the engine starts up 
from cold when the appropriate button 
on the instrument board is pressed.” 

In a supplementary paragraph C. G. 
Grey, although criticizing the machine 
on a performance basis, states: 

“As for this aeroplane, I recommend 
every designer in this country to go and 
look at the cabin, to see what such a 
thing ought to be. It is as far ahead of 
us as the equipment of American cars in 
1920 was ahead of us.” 
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EDITORIALS 

Aviation 

EDWARD P. WARNER, Editor 


Make this 
a precedent ! 

S EPTEMBER 12, 1932. Mark it in red upon the 
calendar. Upon that day the four leading do- 
mestic airlines in the United States in point of mileage 
flown pooled their efforts and addressed themselves 
t° the people of America’s largest city with a single 
voice. For one evening they forgot that they were 
to some degree in competition, and abandoned their 
efforts to take passengers away from each other. They 
joined forces for one concentrated push. They brought 
together at the Newark Airport 500 of the leaders of 
financial, industrial, political, and social New York. 
They took three hundred of them for night flights over 
the city as guests of the management, and the object 
of it all was not to convert the guests of the evening to 
any particular airline, nor to impress the virtues of 
any trademark upon their minds, but to convince them 
that all established airlines are good and that a passen- 
ger can take air travel as a matter of course, as he 
would take railroad travel, without any preliminary 
personal investigation of the competence of the pilot or 
the structural safety of the plane. 

Joint effort of this sort is not, of course, unprece- 
dented. A group of lines in California operated a 
joint selling campaign from the platform and the broad- 
casting studio a number of months ago. On no previ- 
ous occasion, however, had there been such dramatic 
evidence of the triumph of the co-operative spirit and 
of the disappearance of the old and evil ways. 

For non-co-operation was no monopoly of Mahatma 
Gandhi’s. Aviation has had its share. 

Once upon a time a representative of Aviation 
expressed regret to a certain airline official (since re- 
tired) that the magazine had not developed a larger cir- 
culation in one of the company's shops. The gentle- 
man s reply was a classic. It left nothing to the imagi- 
nation. "I don’t want my men to read trade periodi- 
cals," he said, “because if they start reading about how 
other people do things in other shops they will get con- 
fused. There is only one right way and that's the way 
we do it, and I don’t want them to know about anything 
else." 

That episode couldn’t be repeated anywhere now. 


Even now, however, one finds occasional evidences of 
over-enthusiastic traffic promotion men suggesting that 
“our airline is, of course, safe and sure and comfort- 
able and pleasant, but you never know about the others.” 
Air travel has no place in it for that sort of sales 
promotion. 

The Newark adventure ought to be a precedent, and 
we believe it will. This same sort of collective cam- 
paign ought to be undertaken in Chicago and St. Louis 
and Kansas City and Los Angeles. It should be backed 
by collective mail campaigns and advertising drives. A 
great deal of very intelligent traffic promotion work 
has been done by American airlines in the last three 
years. Money has been wisely and profitably expended 
on advertising, and itrfmense ingenuity has gone into 
the development of spectacular stunts to dramatize the 
extraordinary value of air transport to the business 
community and the extraordinary completeness of the 
safeguards with which it is surrounded. It is safe to 
say. however, that where three or four companies have 
been engaged in such work on their own account the 
results would have been at least 50 per cent better if 
they had all been working together under a common 
guidance. The meeting at Newark has shown the way 
to results. Now it is up to the operators to carry on 
along the new line with constantly increasing vigor, and 
their goal should be to find two million passengers for 
American air transport lines in the year 1935. 


Firs! aid 

for foreign trade 

I F an inquiring reporter were to descend upon a 
gathering of the aircraft industry and say "De- 
partment of Commerce” to the first ten people that 
came along, nine of them would take it for granted that 
he was talking about the Aeronautics Branch. The 
tenth might remember that the huge organization that 
has just taken over the largest office-building in the 
world has other functions than those of licensing of 
aircraft and pilots and airway development. He might 
even recall that the department contains a Bureau of 
Foreign and Domestic Commerce, that the Bureau con- 
tains an Aeronautics Trade Division, and that the di- 
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vision contains Leighton W. Rogers, Fowler W. 
Barker, Brower E. York, Laurence Ring, and sundry 
coworkers. 

The Aeronautics Trade Division may go through the 
year unhonored and unsung, but the would-be exporter 
of aeronautical products quickly learns to rely on it. 
What is the tariff on airplane propellers in Latvia? 
Ask the Aeronautics Trade Division. Who is the offi- 
cer in charge of specifying the qualities of military 
planes for the Bolivian air force ? Ask the Aeronautics 
Trade Division. How should wings be packed to with- 
stand the rigors of shipment to Siam? Ask the Aero- 
nautics Trade Division. What kind of airports do they 
have in Persia? Ask the Aeronautics Trade Division. 
And if you can think up any more questions, ask them 

In 1928 only 5 per cent of the products of the 
American aircraft industry went abroad. For the first 
six months of 1932 the percentage was approximately 
9.2. The improved export situation must have in- 
creased the net profits of American firms in the past 
year by at least $400,000, as compared with what they 
would have been if the 1928 ratio had maintained. 
Hard work by the manufacturers’ own sales depart- 
ments had a good deal to do with the improvement, but 
a large share of the credit must go to the Aeronautics 
Trade Division. It is time for them to be dragged from 
the modest shade in which they customarily dwell and 
given a blast of well-deserved limelight. 


A guidepost 
to higher speeds 

R OUGHLY speaking, 80 per cent of America’s 
airline operators are agreed that the transport 
airplane of the comparatively near future ought to 
cruise at somewhere between 180 and 250 miles an 
hour. How can their demands be met without undue 
sacrifice elsewhere ? 

There are only three basic ways of increasing maxi- 
mum flight speed. Every single change that can be 
made to affect it comes under the head of: 

(1) Increased aerodynamic efficiency, (2) Increased 
wing loading, or (3) Increased power loading. 

We can classify further. If the wing loading is in- 
creased, we must either (2a) Use slots or some other 
variable lift devices, or (2b) Accept an increased land- 
ing speed. In either case the ceiling and rate of climb 
are apt to be diminished. We can reduce the power 
loading either by (3a) Decreasing the payload per 
horsepower, or (3b) Improving the structure and so 
reducing its weight, or (3c) Cutting down the power 
plant weight for a given power output. 

Aerodynamic efficiency at maximum speed is now as 
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high on the best transport planes as on any military or 
racing machines that have ever been built. The ulti- 
mate record is in fact held by an American commercial 
transport, which shows a basic efficiency coefficient 
about 3 per cent better than that of the last winner of 
the Schneider Race. To increase the landing speed, 
even if the Department of Commerce can be persuaded 
to relax its restrictions on that point, is questionable 
practice on planes that must fly over bad country and 
operate from fields at very high altitudes. At most we 
can hardly look forward to tolerating an increase of 
more than 50 per cent, which would bring landing 
speeds up from their present 65 m.p.h. to 80 m.p.h. 
Slots and other variable-lift devices hold out a great 
deal of promise, but even with those it seems scarcely 
probable that wing loading can be stepped up by much 
more than the 50 per cent just suggested. At least, the 
possibility of doing so will depend on a general avail- 
ability of 4,000-ft. runways with clear approaches. 

There remains the possibility of reduced power load- 
ing, and it is upon that that we must fall back if we 
are to secure an increase of cruising speed of more than 
about 15 per cent over present levels while keeping to 
anything like the present general type of airplane. If 
we really determined to have a cruising speed of 200 
m.p.h., lb.-per-hp. is the pass word. 

Naturally it is undesirable to cut payload, which has 
already dropped from a typical level of 4 lb. per hp. to 
a typical 2.5 in the last five years. Better structures are 
certainly to be expected, but barring wholly radical in- 
vention such as has not been seen in the last dozen years 
that, too, is likely to show a gain in speed of but 2 or 
3 per cent. So at last we are cornered. We are left 
with only one way to turn, and we go where the air- 
plane designer has often been driven in his final 
recourse, to an appeal that we be given more power 
out of the same engine. 

We come to petition the engine designer for help, 
and we have specific grounds on which to base our 
plea. Three years ago a standard American radial 
engine in the 1,300-cu.in. class was rated at 400 hp., and 
nothing more was expected of it. Today essentially the 
same engine, with the same piston displacement and 
over-all dimensions, is producing 500 hp. or better from 
one year’s end to the next, and in Cleveland the same 
engine with minor modifications in the supercharging 
segment of its anatomy produced approximately 750 
hp. without apparent difficulty. Take a 400-hp. power 
plant out of a transport ship and put in one of the 
same dimensions and weight that gives 750 hp., and the 
total payload can be increased a third, the wing area in- 
creased enough to keep the landing speed constant, and 
the maximum speed will go up some 20 m.p.h. What- 
ever else may be done, it is plain that if we want cruis- 
ing speeds up to 200 m.p.h. on commercial planes in 
company with a decent measure of economy, we shall 
have to push the power of our radial engines up to at 
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least 0.5 hp. for every cu.in. of displacement. It has 
already been done on the race course. It is reasonable 
to expect that it can be done on the airlines. 

It is only five or six years since there were plenty of 
operators, both in the military service and in civil life, 
who would argue that every engine must run on do- 
mestic aviation gasoline (if not actually on automobile 
or motor-boat gasoline) and that nothing else could be 
considered. We have progressed to the point where 
special fuels on the airlines are habitual and where sea- 
level supercharging is recognized as a measure of econ- 
omy, even though it require a fuel costing 2 or 3 
cents more per gallon than the cheapest that might be 
obtained for an unsupercharged power plant. An anti- 
knock rating of 80 on the octane scale is commonplace 
now, and even higher ratings are gaining ground, but if 
we want higher cruising speeds we must go farther still. 
There is much to be said for high-grade fuels and high 
compression ratios and sea-level supercharging in any 
case, but if we are to have superlative cruising speeds 
those refinements are absolutely essential. 

Airport rating 

T HERE are 1,153 municipal and commercial air- 
ports in the United States. The Department of 
Commerce says so. They have all been tabulated and 
their characteristics listed with admirable detail. The 
pilot who wants to go by air to Siwash Junction can 
look it up in the book and find five or six lines devoted 
to describing its landing areas, its servicing facilities, 
its transportation, and the like. Nowhere, however, 
can he find any simple index of the general qualities 
of the field, nor any code number which will at a glance 
give him a general idea of how it compares in provi- 
sion for his needs with other fields that he has seen. 
In short, airport ratings, to which the personnel of 
the Aeronautics Branch have devoted a great deal of 
careful thought, have proved to be a sorry jest. 

There are, as already noted, 1,153 airports in the 
United States. As of Sept. 1 only eighteen of them, 
or 1.6 per cent, have been given a rating. It is such 
a novelty to encounter a port with a rating attached 
to it that one hardly ever thinks of looking for such 
a thing in collecting information on a new field. For 
one of the major purposes that it was designed to 
fulfill, — the giving of quick, easy, and general infor- 
mation to the pilot, — the rating system has proved 
practically useless. 

The reason is easy to find. The first ratings that 
were given were A1A. Ratings were optional, and 
it seemed better to have no rating at all than to have 
anything below 100 per cent. The cities that discov- 
ered that they couldn't equal the best of their neigh- 
bors and get the A1A mark on their field quietly 
withdrew their applications for listing. Now that the 


AVIATION 
October, 1932 

Department has created a new and even higher stand- 
ard, the ATA, the result is likely to be an even greater 
restriction of the number of ratings sought, for most 
of the cities that can’t get the “T” listing will refuse 
to take anything at all. Rating, except for a very 
few of the largest cities, will become even more futile 
than it is at present. 

The present system of rating only upon request from 
the airport operator has been given a long enough trial 
to prove that it will not work. The time is ripe for 
a change, and the obvious change is to make the listing 
compulsory instead of optional. The Department of 
Commerce has enough data in hand on every airport, 
thanks to the regular submissions of questionnaires 
and to the travels of Department inspectors, to give 
at least an approximate rating. We suggest that it 
l>e announced that on April 1, 1933, a rating will be 
assigned to all airports which have not regularly 
applied for one, and that in making such assignment 
any points upon which there is uncertainty or inade- 
quate information will be resolved against the airports, 
or that airports which have not submitted proper ques- 
tionnaires will automatically be given the D4X rating. 
There will be no difficulty then about securing the co- 
operation of operators in furnishing all the available data 
to get the best rating possible, even though it may be 
far short of the ATA standard. We strongly recom- 
mend that that course be followed, and that the next 
edition of the Official Airport List include a rating 
for every municipal and commercial field. There would 
lie a brief period of uncertainty in which some of the 
ratings would not represent true conditions, but with- 
in a few months we would have a genuine index of 
the quality of virtually 100 per cent of American air- 
ports, instead of 1£ per cent. 

The usefulness of air navigation maps can be greatly 
increased, for the actual rating of each field can be 
shown by appropriate convention on the maps in place 
of the present indication limited to the vague distinc- 
tion between “airports” (all of them lumped together), 
"intermediate fields,” and “auxiliary fields.” Finally, 
the new policy would offer a new and powerful incen- 
tive for the improvement of airport facilities in 
medium-sized cities, where improvement is often most 
urgently needed. A community which has, with great 
travail and after a long civic campaign, raised the 
money to buy an 80-acre airport and to put up one 
small hangar and a set of boundary lights, can see no 
hope of qualifying for an A1A, to say nothing of a 
“T” rating. So long as no other rating seems to count, 
efforts to improve the field seem scarcely worth while. 
Let it become apparent, however, that there is a chance 
of rising from the C3D grade into the B2B, and the 
civic spirit that built the field will be mobilized again 
to push the old home town one rung farther up the 
ladder. The first step toward generating a lot of new 
airport improvement enthusiasm is for the Department 
to make rating universal, and to publish its ratings. 
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NEWS OF THE 


MONTH 


Doolittle does it 

T WO attempts, one made during the 
solar eclipse without benefit of the 
barograph essential to F.A.I. conven- 
tion, the other with a strong wind diag- 

trials in which^Major'james H. Doo- 
little broke the world’s land plane speed 
record of eight years’ standing. In four 
laps over a three-kilometer course, the 
first at 309.04 m.p.h.. Major Doolittle 
averaged 294.39 m.p.h. This exceeds 
by 15.91 miles, the record made by 
Warrant Officer Bonnett of France, at 
Istres, France, in 1924. Major Doo- 
little flew the Wasp-powered Granville 
racer built for Russell Boardman, 
world’s distance record holder, whose 
injuries in a crash a few weeks ago 
prevented his piloting it himself. The 
special Laird biplane which Doolittle 
had built for the races was damaged 
during a test flight in a mishap through 

To his flying partner, James Haizlip, 
goes the transcontinental speed record 
(with stops for refueling), which 
Major Doolittle had held since the 
National Races last year. In a ten- 
hour nineteen-minute flight from Los 
Angeles to New York, Haizlip and his 
black and white Wasp Junior-powered 
Wedell-Williams monoplane cut 56 min- 
utes 59 seconds from the record, and 
incidentally captured the Bendix trophy 
and $10,000 in prizes. In hot pursuit 
across the continent came Colonel Ros- 
coe Turner, eighteen minutes ahead of 
the already-beaten Doolittle record of 
eleven hours sixteen minutes. Turner 
flew a Wedell-Williams plane, as did 
James Wedell, co-builder of the plane, 
who finished the race at Cleveland. 

A week after her husband's new 
transcontinental record flight Mrs. Mae 
Haizlip flew the same plane to a new 
world’s speed record for women. In 
four laps for a three-kilometer course, 
one of them at 268.7 m.p.h., Mrs. Haiz- 
lip averaged 254.43 miles an hour, 
about 4.3 miles a minute. 

Yet another record fell to Amelia 
Earhart Putnam, incidental to her prov- 
ing to herself that she could fly the 
continent non-stop. Following the Fed- 
eral Airway from Los Angeles to New 
York, a distance of about 2,600 miles, 
Miss Earhart surpassed by about 500 
miles the feminine distance record 
held by her fellow-townswoman, Ruth 
Nichols. Flying her transatlantic Lock- 
heed, with Wasp, she made the trip in 
nineteen hours five minutes, missing by 
an hour and a half the non-stop record 


set by Capt. Frank M. Hawks at seven- 
teen hours, 38 minutes. 

The flying Scot in net© fields 

Setting the wheels of his tiny Puss 
Moth down on a Pennfield Ridge pas- 
ture, near St. John, N. B., 30 hours and 
ten minutes out of Portmarnock, Irish 
Free State, 26-year-old James Allan 
Mollison, on Aug. 19, joined the select 
trio of solo trans-Atlantic fliers, the first 
person to make the westward air cross- 
ing alone. Col. Charles Lindbergh, 
Amelia Earhart Putnam, and Bert 
Hinkler, who also used a Puss Moth in 
his solo South Atlantic crossing, flew 
eastward from the new world into the 
old. Specially built by the De Havil- 
land company, Mollison’s silver mono- 
plane is powered with a 120 hp. Gipsy 
III engine and almost identical with 
the ships in which he established Aus- 
tralia-England and London-Capetown 
records in August, 1931, and March, 
1932. One hundred and sixty-two gal- 
lons of gasoline in a tank which formed 
a back rest for the stool on which he 
sat, in another tank just in front of him, 
and in the standard wing tanks, were 
almost entirely consumed in the battle 
with head winds and storm. Captain 
Mollison re-fueled and rested before 
completing his flight to New York, 
where the plane was overhauled for the 
return flight. Plans for the first round- 
trip ocean crossing had to be abandoned 
because of his impaired state of health. 

While the young Scot was flying the 
Atlantic, Prof. Auguste Piccard of 
Brussels University was exceeding his 
own record in the vertical plane. Ac- 
companied by his assistant, Max Cosyns, 
the Swiss scientist travelled once again 

vations of the action of cosmic rays, be- 
gun last summer when a height of 
52,500 ft. was reached. Inflated with 
95,000 cu.ft. of hydrogen, the huge yel- 
low balloon with its globular gondola 
rose from Dubendorf, Switzerland, to a 
height of 54,120 feet, coming to earth 
again 150 miles away near the southern 
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extremity of Lake Garda, scene of most 
Italian high-speed trials. Previous to 
Professor Piccard’s experiments the 
greatest height attained by man was 
43,166 ft., reached by Lieut Apollo 
Soucek of the U. S. Navy in an airplane 
on June 4, 1930. 

Captain Wolfgang von Gronau, whose 
trans-Atlantic flights over the Northern 
route have become annual events, has 
added the north Pacific to his log. After 
a month's vacation in the United States, 
von Gronau and his three companions 
continued their flight to Tokyo with 
stops at several points in Canada and 
Alaska, at Attu, the last island of the 
Aleutian chain, and Paramushiru, north- 
ernmost of the Kuriles and 800 miles 
further west. Only the Army round- 
the-world flight and Colonel and Mrs. 
Lindbergh had previously flown the 
Aleutian-Kurile route, and only von 
Gronau found fair weather. The Dor- 

the Andreanof group of the Aleutians, 
by bad weather. It covered in less than 
six hours the whole course of the Kur- 
iles, from Paramushiru to Nemuro, 
where fog detained the Colonel and his 
wife for days. 

IS. A. A. convenes 

In connection with Aviation Week, 
which also featured a celebration of the 
birthday of Orville Wright, who with 
his brother Wilbur made the first 
heavier-than-air flight, and the start of 
several of the air derbies preluding the 
National Air Races, the Eleventh An- 
nual Convention of the National Aero- 
nautic Association was held in Wash- 
ington. Its president. Senator Hiram 
Bingham, elected to the office for the 
fifth successive year, in his opening ad- 
dress presented the needs of American 

air transport, a larger reserve of civilian 

ships — and the efforts of the N.A.A. to 
satisfy them during the past year. While 
none of the bills concerning aeronautics 
or aviation passed both houses of Con- 
gress during the past session, it is hoped 
that continued intelligent pressure will 
bring results in the near future. 

Climax of the second day’s session 
was an address by Rear Admiral Will- 
iam A. Moffett, chief of the Bureau of 
Aeronautics, who stirred the assembled 
members to enthusiasm with his plea 
for a merchant marine of the air. He 
discussed the advancement made by the 
lighter-than-air service of the Navy, 
especially in hooking airplanes onto the 
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Akron and releasing them again, citing 
a total of 104 hook-ons made during 
one day's test without accident. Navy 
experiments with flying boats were 
mentioned also as of great value to com- 
mercial aviation. The Admiral expressed 
his intention to build, as soon as suf- 
ficient funds are available, a 100,000-lb. 
flying boat with a speed of 160 in.p.h. 
and a cruising radius of 3,500 miles 
with full war load. 

Amateurs have their day 

A red letter day in the diary of many 
sportsmen pilots was Aug. 20, when 50 
privately owned planes took off from 
Roosevelt Field in an International 
Goodwill Flight to Montreal. Flying in 
formation, in groups of planes of simi- 
lar cruising speeds, the delegation 
landed at St. Hubert Airport to witness 
the Fourth Annual Canadian Air Pa- 

A recent innovation at the Boeing 
School of Aeronautics is a 1,400-mile 
cross-country flight from Oakland to 
Salt Lake City and return over the 
Coast-to-coast airway. Under the direc- 
tion of the chief flight instructor four 
master pilot students made the trip in 
September, alternating at the controls 
of the eight-place training transport. 

As part of its regular curriculum 
the Brooklands School of Flying at 
Brooklands Aerodrome, in Surrey, Eng- 
land, has introduced dual instruction on 
the Cierva autogiro. No additional 
charge is made. 

Successfully through days of com- 
prehensive teochnical trials came 41 
light sport planes to start on the Inter- 
national round-Europe flight for the 
Hindenburg trophy. Francisce Zwirko, 
Polish pilot, led the 26 contestants who 
finished a 4,690-mile course and a 190- 
mile speed race at its finale. He flew a 
Genet Major-powered R.W.D.6, Polish 
cross between the American Monocoupc 
and British Puss Moth. Flying an 
Argus-powered German Heinkel HE.64 
Fritz Morzik, victor last year and the 
year before, came in second, while an- 
other German, Reinhold Poss, flew a 
Klemm K.L.32 with an Argus engine to 
third place. Starting from and finish- 
ing at Tempclhof Airdrome in Berlin, 
the seven-day race included a crossing 
of the Alps, an over-water hop to 
Sweden and stops in most of the im- 
portant cities of Europe. Points were 
given for low fuel consumption, low 
landing speed, and a variety of other 
technical qualities. Ten days after their 
victory at Berlin, Zwirko and his 
passenger, M. Wigura, were killed in an 

Airlines at a new high 

Almost all the previous records of air- 
line operation were broken during the 
first six months of this year. Semi- 
annual report by the Department of 
Commerce shows 24,668, 414 airplane 


miles, 63,529,538 passenger-miles flown 
on American-operated scheduled air 
lines, and 248,954 passengers and 712,- 
638 lb. of express carried. These figures 
represent increases of 17, 25, 28, and 70 
per cent over the same period last year. 
In flight to accomplish this record were 
580 aircraft, 558 pilots and 167 co- 
pilots, while on the ground the airlines 
gave employment to 1,929 mechanics. 

Accidents in the course of scheduled 
air transport operations during the first 
half of 1932 were slightly more numer- 
ous than in the same period last year. 
Pilot fatalities were .40 per million miles 
flown, while the passenger fatality rate 
was .25 per million passenger miles, 
compared with rates of .25 and .19 re- 
spectively in early 1931. 

Following the success of the first 100- 
minute plane put into service between 
St. Louis and Chicago early in June an 
additional schedule was added on Aug. 
1 by Braniff Airways, which recently 
moved their executive offices from Kan- 
sas City to Oklahoma City. The new 
plane, leaving St. Louis at 6:15 p.m., 
arrives in Chicago at 7:55 p.m., where 
it makes direct connection with United 
Air Line planes reaching Cleveland at 
10:40 p.m., and New York at 1 a.m. the 
following day. Seven-passenger Lock- 
heed Vegas powered with 425 hp. Wasp 
engines are used. 

New schedules also bring St Louis 
closer than ever before to the West 
Coast and the Twin Cities. Passengers 
and mail leaving St Louis at 10:30 
p.m. on American Airways planes 
change to United at Omaha at 4 :37 a.m., 
arriving in Denver by noon and San 
Francisco early the same evening. A 
midnight departure from San Francico 
on the return flight brings one to St 
Louis at 10:31 the next evening. The 
trip from St Louis to Minneapolis and 
St. Paul is now made in less than 
twelve hours. 

A stagger system for weather broad- 
casting along the airways, announced 
by the Department of Commerce in 
Supplement No. 2 to Instruction Bulle- 
tin D-5, is now in effect. Pilots having 
missed the hourly weather report for 
any section may tune in on another 
station along the same airway and re- 
ceive the same information five minutes 
later. Under the old system the hourly 
reports were transmitted simultaneously 
by all the weather stations along the 

An airplane shuttle service between 
Springfield and Hartford was recently 
inaugurated by the Commuters Air Ser- 
vice, Inc., which has Charles Deeds, 
vice-president of Pratt & Whitney Air- 
craft, as president and treasurer. Sin- 
gle-engined Stinson monoplanes and 
Sikorsky amphibions fly the fifteen-min- 
ute schedule connecting at Springfield 
Airport with the Boston-bound planes 
of Inter-City Air Line and at Hart- 
ford’s Rentschler Field with American 
Airways' planes to Newark and points 


west and south. Fare for the flight, 
made five times daily in each direction, 
is $2.62 one way and $5 round trip. 
Pan American grows 

A third 44-passenger Clipper ship 
was recently ferried from the Sikorsky 
plant at Bridgeport to Miami, Fla., to 
join the fleet of Pan American Airways. 
Embodying several improvements based 
on experience with its two sister ships, 
which have been in service for some 
time on the trans-Caribbean run from 
Miami to Barranquilla, Colombia, and 
between Miami and Havana, the new 
and nameless Clipper will help take care 
of the traffic over the Caribbean to the 
West Indies and Central and South 
America. 

The same organization which serves 
the Caribbean Islands and the Southern 
hemisphere now also operates the north- 
ernmost American airlines. With the 
purchase of Pacific International Air- 
ways by Pacific Alaska Airways, wholly 
owned subsidiary of Pan American, all 
the airways in the territory are brought 
under its control. A few weeks ago 
Pan American, through the same sub- 
sidiary, took over the assets, business, 
and mail contracts of Alaskan Airways, 
subsidiary of the Aviation Corporation. 
The unified Alaskan lines will have 
headquarters at Fairbanks, include more 
than 3,000 miles of airways, more than 
all the railroads and wagon roads in the 
territory combined. Until a survey as 
to the type of equipment best suited to 
Northern conditions can be completed 
the Wasp-powered Fairchild planes 
acquired with the lines will fly the 
routes, but two-way radio equipment 
will be added as soon as possible. 
Present schedules will be maintained 
and extended as business requirements 
indicate. The newly acquired lines, 
which have been operated for two years 
by Edward H. Lowe, Jr., of Grand 
Rapids and San Francisco, join the 
inland cities of Tanana and Nenana 
with tlie seacoast at Nome and Kusko- 
kwin Bay. 

Trans-Atlantic air mail in sight 

In another field in which Pan Amer- 
ican represents American interests, that 
of the trans-Atlantic airlines, Germany 
and France seem to be making the 
greatest progress. The Westfalen, 
5,000 ton North German Lloyd liner 
chartered by Deutsche Lufthansa to 
serve as mid-ocean airport on its South 
American service, is even now under- 
going equipment tests in the North 
Sea. Too small to permit deck land- 
ings, it will drag a rig to produce a quiet 
area in its wake, from which incoming 
planes can be hoisted aboard. Early 
this winter the Westfalen is scheduled 
to take its place in the South Atlantic. 

With Dec. 31 next, the limit date 
after which the Argentine Government 
will withdraw its support if the ocean 
section of Aeropostale’s Paris-South 
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America air route is not in operation 
with aircraft, construction is being 
rushed on the new flying boat designed 
by Philip Zapata for use on this stretch. 
A high wing monoplane powered with 
four 640 hp. Hispano Suiza engines, it 
is nearing completion at the Bleriot 

Air mail service between Belgium 
and the Congo was opened on Oct 1. 
Five Fokker monoplanes maintain the 
service, which runs twice a month in 
each direction. 

Internal air lines in the Union of 
South Africa, a subject of heated 
debate for several months, is still a 
moot question. Renewal of the three- 
year contract with Union Airways 
which was to expire on Aug. 26 was 
protested as placing the development of 
air transportation in the Union in 
foreign (German) hands. This com- 
pany, operating a weekly service be- 
tween Capetown, Port Elizabeth and 
Durban, and between Port Elizabeth 
and Johannesburg, is controlled by 
Junkers South Africa, Ltd. Equally 
strong objections were raised to two 
offers by Imperial Airways, and South 
Africans showed themselves unwilling 
to invest in local airline operation. The 
last suggestion reported was that the 
Union Airways' contract be extended 
for one year, or until definite legislation 
regarding the whole air transport ques- 
tion can be enacted. 

Imperial Airways on Sept. 5 gave 
a new impetus to desert travel with the 
opening of an air service which saves 
travelers between Palestine and Iraq 
a two-day journey by desert car. 
Lynx-powered Avro (Fokker license) 
“Ten" trimotor monoplanes of the type 
used for some two years by Australian 
National Airways on its Brisbanc- 
Melbourne route make the trip west- 
ward from Bagdad to Balilee in 5J 
hours and eastward from Ramleh to 
Bagdad in about two hours more. Con- 
nection is made with the Lloyd Tri- 
estino steamers and negotiations are 
under way to secure joint air and 


steamship service with through fares. 

Another new tropical service was 
inaugurated a few weeks earlier to link 
Nairobi, on the London-Capetown 
route, with Mombasa, Tanga, Zanzibar 
and Dar-es-Salaam on the east coast. 
Connections with Imperial Airways are 
now made in a trip of a few hours 
instead of the several days previously 
required. 

Upon the ratification of an agree- 
ment made recently between Italy and 
Czechoslovakia a new air service be- 
tween Trieste and Prague will be 
opened. The operating company of 
each country will fly the route three 
times a week, but the Czechoslovakian 
company may operate daily until the 
Italian company is in a position to 
maintain its part of the service. 
Linking the Soviets 

Air transportation in Soviet Russia, 
second only to the United States with 
its 35,000 miles of airlines in active 
operation, is now under the direction 
of Transaviatsia, a new organization 
within the Soviet civil aviation sys- 
tem. The major function of the new 
division is the organization throughout 
the USSR of uninterrupted mail and 
passenger service and the increase of 
the number of planes and airports, and 
of radio facilities. New lines from 
Moscow to the newly-created industrial 
centers of Stalingrad and Magnitogorsk 
were opened during the summer, as well 
as the second section of the Trans- 
Siberian airline connecting Irkutsk 
with Vladivostok and the large cities 
of the Soviet union with principal 
Far Eastern points. A line between 
Khabarovsk and Petropavlovsk is un- 
der construction to connect the coast of 
the Okhotsk Sea and Kamchatka with 
the central part of the Far Eastern 
region. Under the second five-year 
plan the length of airlines is expected 
to increase to 187,000 miles by 1937, 
with day and night service the year 

The Soviet project to develop air- 


ships as an adjunct to air transporta- 
tion passed its first milestone upon the 
launching of the S.S.S.R.V-3. This 
first product of the State Airship Fac- 
tory at Leningrad supervised by Um- 
berto Nobile has a volume of 230,000 
cu.ft. to carry ten people and something 
over a ton of freight a distance of 
1,250 miles. The erstwhile designer of 
Italian airships and member of the 
tragic polar expedition of the Italia, 
now Deputy Chief of Soviet Airship 
Construction, will command the 
S.S.S.R. on its maiden flight from 
Leningrad to Moscow. 

Solution of long distance transporta- 
tion problems by use of airships is being 
considered in Holland as well as 
Germany. Two well-known Dutch ship- 
ping companies, the Royal Netherlands 
Steamship Company and the Rotterdam- 
Lloyd, faced with the necessity of re- 
placing part of their fleets, recently 
formed the Syndicate for Airship 
Traffic with the Netherlands East- 
Indies to investigate the wisdom of 
replacing steamships with airships. In 
close touch with Dr. Eckener, the syn- 
dicate sent Mr. J. E. van Tijen as its 
technical representative to Friedrichs- 
hafen, and to join the Graf Zeppelin 
on the remainder of its flights to South 
America this year. Mr. van Tijen 
well-known private pilot, in 1930 made 
a trip to Batavia in a single-seater plane 
on business. 

The Army’s new pride 

Last word in non-rigid airship con- 
struction in the United States is the 
TC-13 now nearing completion by the 
Goodyear - Zeppelin Corporation at 
Akron for the Army Air Corps’ coastal 
patrol work. With an overall length 
of 233 ft., a diameter of 54 ft, and a 
height of 69 ft. including the car carried 
underneath, it will be the largest non- 
rigid in the United States. A capacity 
of 360,000 cu.ft. of non-inflammable 
helium gas gives it a gross lift of 
22,300 lb. The largest airships now 
operated by the Army have a gas ca- 
pacity of about 200,000 cu.ft. 

Five control surfaces instead of the 
usual four are a distinctive feature. 
The ship carries from 900 to 1,300 gal. 
of fuel and may be refuelled during 
flight. Tanks for fuel, water and stor- 
age can be dropped by the pilot at his 
discretion to provide greater buoyancy. 
The corrugated metal car, supported by 
cables from the top of the inside of the 
gas compartment, has space with com- 
plete sleeping accommodations, for 
three pilots, two mechanics, a navigator, 
radio operator and bomber. In the im- 
proved model subcloud car, original with 
the Army Air Corps, an observer may 
be lowered to report actions below by 
telephone to the airship lurking in the 
clouds 1,000 ft or more above. 

Sometime early this month Navy 
aeronautical experts expect to begin ex- 
perimentation with the Akron’s new 


telescopic mast, begun a year ago and 
now ready for installation at the Lake- 
hurst station. Capable of expansion to 
160 ft. in height, the mooring mast 
operates about the field and into the 
dock on standard-gage railroad tracks. 
In addition to reducing the ground crew 
from 200 to 60 men, it will permit 
landing the Akron with minimum 
strain on its construction. 

/Veto planes go abroad 

American airplane factories, in com- 
mon with other industrial plants, during 
the first six months of 1932 were barely 
half as productive as during the same 
period of the previous year, when 
1.606 planes were built Of the 722 
planes manufactured this year, 351 are 
destined for domestic civil use. Planes 
for delivery to purchasers in foreign 
countries, though somewhat fewer than 
the 1931 total for the same period, form 
a much larger percentage of this year's 
production. 

South Africa will be the home of 
two Continental-powered Waco cabin 
planes, one purchased by the Durban 
Light Airplane Club, the other by 
Hcrholdt & King, distributor at Johan- 
nesburg, for demonstration work. 

Nine 525-hp. Wright Cyclone engines 
go to France for the three Fokker tri- 
motor monoplanes recently ordered by 
the French Air Union. They will be 
assembled by the Socicte Francaise 
Hispano-Suiza, which holds a license 
from the Curtiss-Wright Corporation 
for the Wright series. 

The first of five Fokker F-18 mono- 
planes powered with three 440 hp. Pratt 


& Whitney Wasp engines ordered by Kinncr engine is now $6,250, flyaway 
the Royal Dutch Airlines for their Philadelphia Airport, the lowest priced 
service to the Far East recently made autogiro in the United States, 
its first public appearance. With a 

cruising speed of 126 and a maximum Corporations Report 
speed of 152 m.p.h. these planes carry Profitable operations during the 
four passengers mail and freight, from ter ending June 30 are reported by 
Amsterdam to Batavia m nine days. severa , major aeronautical organiza- 

Part of the foreign penetration into tion5 United Aircraft & Xrans , 
France is being made by ■ deHav.lland c ati whose principal subsid- 
Gypsy III engine. 100 of which have jaries are Boei Airplane, Pratt & 
been granted purchase premiums at Whit and Hamilton Standard Pro- 
of $440 per engine by the Com- „ Qjmpanv earned $322,860 after 
d Avions de lourisme. Tlicv ... ' . r , 


mission d’Avions de Tourisme. They a „ ch ‘ and preferred dividends 
arc to be assembled in France. Homo- j s about j 51 ------- 

2,084,319 shares of 




IH engine is being fitted into tne stan ding, each of which earned 12 cents 
Marcel Bloch 90 monoplane, the , hr „„ mn „, hs ,h„ 

Caudron Luciole two-seat light biplan 


during the first three months of t 
current year. 

Thompson Aeronautical Corporation, 
which operates Transamerican Airlines, 
caoin monoplanes, d j ng the six months ended June 30, 
t deHavilland Puss- f - 


the Farman 231 two-seat r 
and the new Caudron Phalene and . 

Morane - Saulnier cabin monoplane: 
both copies of t' ‘ " ' " 

Wright Whirlwind engines of 300 hp. “teXng.^NWmiTra^ve figures “for 
power the tri-motor Fokker F-7 being the prevjous year are available . 
flown on the new air service between [_ CS5 f aV orable arc the announcements 
Zurich, Switzerland and Milan. Italy, of the operators 0 f American Airwavs 
inaugurated Aug. 1 by Avio Linee. The and Eas £ rn Air Transpor t. Aviation 
new Italian airline crosses directly over Corporation and its subsid i ar i es f or ,h c 
the Swiss Alps at an altitude in un- first ba | f o{ 1932 showed a net loss of 
favorable weather of almost 20.000 ft 52 5^ 37, a(ler al) charges . A t the 
Approved type certificate number 87 ha]f raark , ast the loss re . 
,e Wn ,n ,h ' Wr,rfrt A "°- ported was $729,480. 


ha? been issued to the Wright 
natical Corporation for its 365 hp. 
engine, also approved for commercial 
use at ratings of 300 hp. at 2,000 r.p.m., 
420 hp. at 2,150 r.p.m. and with 


North American Aviation, Inc., hold- 
ing company for B/J Aircraft Cor- 
poration, the Ford Instrument Company 
without propener reduction gears of T™Ti^’ lost 

2:1 and 1.58 : L Thirty-two of the new SI966g8 durin „ thc firs , ba lf of 1932. 
nine-cylinder Whirlwinds, now given a , n the same period o{ j 93 , each of thc 
rating of 365 hp. in place of the old 2 , 11 8,969 shares outstanding earned 
300, were recently delivered to the about 25 cents. The financial condition 
Army Air Corps. .of this and other air mail operators was 

Sixteen Bristol Mercury engines, adverse , affected in the second quarter 
which give a maximum of 560 hp. at an f hj vear b sharp temporary re duc- 
altitude of 16,000 ft. and are one of the , jon rf - - nt5 on H conl £ c t / ir mail . 


Naval Air Station, died at thc Marc 
Island Naval Hospital on Aug. 10. 
After duty in command of submar- 
ines during and subsequent to the 
War, Commander Clarke was as- 
signed to the Lakehurst naval air 
station and the lighter-than-air ser- 
vice, with which he was associated 
until his death. 

Lieutenant Ariosto Neri of the 
Italian Air Force, who a few 
months ago narrowly escaped death 
while establishing a new but un- 
official world’s air speed record, was 
killed on Sept. 6 in the crash of a 
naval pursuit plane over Lake 
Garda. 

Robert J. Eaton, young glider 
pilot whose flights at the National 
Soaring Meet at Elmira in July 
were of record caliber, was acci- 
dentlv killed on Sept. 7 at the Che- 
nango Lake (N. Y.) summer home 
of his parents. 


t types of power units to be put 
into production at the Bristol factory, 
have been ordered by thc Danish Gov- 
ernment. They will power that num- 
ber of Bristol “Bulldog” single-seater 
fighters to be built at the Royal Army 


of payments on contract a 
due to the deficiency in the budget of 
the Post Office Department. 

Personnel 

William B. Mayo, director of the 
Aircraft factory at Kastrup , under aviation division of the Ford Motor 
license obtained early last spring by Company, has announced his resigna- 
the Danish Government. tion. Chief engineer of the company 

At the Bremen Airport the first for the past nineteen years, it was under 
German autogiro, built under license his guidance that the tri-motor trans- 
from thc de la Cierva patent by Focke- port plane was developed. 

Wulf. producer of the experimental tail- G. T. Weaver, Transcontinental & 
first “Elite” and of normal transport Western Air pilot between Columbus 
planes, has been undergoing flight tests, and Newark, has been appointed divi- 
A two-place sport plane powered with sion superintendent, with headquarters 
a 100 hp. Siemens SH-14 engine, it has at Newark. He succeeds A. D. Smith, 
three folding rotor blades and is similar who is appointed superintendent of the 
to the latest British autogiro, except mountain division at Albuquerque, 
for its open cockpit. ' N- Mex. 

Price reductions, anticipating a Lester D. Seymour, vice-president of 
greater volume of production and United Air Lines and of its various 
bringing the autogiro $1,635 nearer to divisions, lias announced his resigna- 
the average pocket, were recently an- tion. Mr. Seymour had been with 
nounced bv the Kellett Autogiro Cor- United Air Lines since 1926, when he 
poration. Model K-3, a two-place, side- resigned an Army position to enter the 
bv-side seater, powered with a 210-hp. employ of National Air Transport. 
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SIDE SLIPS 

By Robert R. Osborn 



Report of the National Air Races 

By Side Slips' Special Correspondent 


D EAR EDITOR:— Well Ed, I am 
glad to report that I and Mr. Greve, 
an Cliff Henderson an Pop Cleveland 
an others has put over another success- 
ful National Air Races. A course you 
has been reading more about the others 
in the papers, but as I has exclaimed 
in the past this is only on account of 
my great modesty, I staying in thc back- 
ground an letting the others take the 
credick. In fact I am getting quite 
proud the way the other boys handle 
things when I am not there, an it is 
getting so I would not have to be on 
hand at all, only there would not be the 
crowds in the stands if it got noised 
around I would not be there. 

The races was about the same as 
usual only they was fewer races each 
day than other years, an the rumor got 
around maybe next year they would 
have qualifying one day and the race 
the next day. No reasons was give out 
for the reduced no. of races, but I am 
sure it was on account the timers, Mr. 
Schory an Mr. Underwood, being over- 
worked. Few as the races was they 
would hardly be half ways through a 
hot dog an roll or maybe a plate of ice 
cream an they would be another race to 
bother them. An then with as many 
as two races per day they is liable to 
get them confused, for instinct, one day 
they had been working themselves all 
hot and bothered for half an hour tim- 
ing ships as they passed the home pylon 
before they discover it was the Army 
pursuit group doing some formation 
work. The timers stand is much more 
impressive than they used to be on ac- 
count all the complicated machinery they 
has now installed. They has more whirl- 
ing an ticking machinery than a 1929 


stock brokers office, but like in the old 
days of the stock market they is still 
half hour or so behind the market. You 
may think from this I has a grudge 
against Mr. Schory an Mr. Underwood 
but this is not so in spite the fact they 
had me thrown out the timers stand 
even when I told them who I was. 

A course they was many amazing 
ships designed an entered in the Thomp- 
son Trophy Race, but on looking them 
over I has decided there is not so much 
to this racket of designing racing planes 
after all an it is quite simple. You 
just clip some more wing area offen 
your last years model an then bawl h — 1 
out of the engine mfr. until he gives 
you more power for the same size en- 
gine. I has always maintained that 
wing areas has been reduced so much 
the wings might just as well be cast 
on the crankcase of the engine an we 
may see this come to pass by next year. 

So far as racing pilots is concerned 
I can say that if any mother wants her 
son to be a good one she had better 
name him Jim. Practically all of the 
prize money during this race session 
was took home by the following Jims, — 
Jim Doolittle, Jim Haizlip, Jim Wed- 
dell and Mrs. Jim Haizlip. An I can 
cover the situation very well by ex- 
claiming that Jim is certainly a good 
pilot. In addition to the Jims on the 
field, up in the Press Box was Jim Doo- 
little Jr. an Jim Haizlip Jr. giving the 
press boys all of the inside dope on the 
families. Having listened to them for 
two hours I can report there cither is 
no scandal in cither family or else the 
boys are good publicity agents. 

Newspaper man : “Well, Jimmie, what 
do you think of your mother now?" 

Jim Haizlip, Jr. Why, what’s she 

N. M. : “She set the world’s speed rec- 
ord for women today.” 

J. H., Jr.: “How fast did she go?” 

N. M. : “Forty-five miles an hour 
faster than the old record.” 

J. H-, Jr. : “I mean how fast in miles 
an hour?" 

N. M. : “Two hundred and fifty miles 

J. H.. Jr.: “That’s pretty fast, but 
shucks. Dad can do better than that with 
the ship.” 


One of the lads what was on the 
handicapping committee for one of the 
womens races, George Patterson by 
name, had the thought that they should 
be a magician, or crystal ball reader on 
that committee next year on account 
they need to know what courses the ladies 
intends to fly. It seems that they care- 
fully figured handicaps out thinking they 
was all going to fly versus each other on 
the same course, whereas some flew the 
ten miles course, some the five mile 
course, some half way between. One of 
the gals flew a separate course between 
two wireless towers an a windmill, an 
one other just flew around the field read- 
ing the Standard Oil advertising on thc 
canvas fences. However, don’t get no 
idea that these gals isn’t good pilots when 
they get experienced, as them what was 
in the Aerol Trophy Race don’t come no 
better. You remember that ail during 
the races in California the natives in- 
form us that it wouldn’t rain until Dec. 
16th and sure enough it didn't. Well 
here in Cleveland they can’t even tell 
what the weather will be at the end of a 
race when they starts it During this 
here Aerol Race the worst rain an fog 
you ever seen come up, an these gals 
kept right on flying through it. It was 
so bad you couldn’t even see the home 
pylon an yet when the race was over the 
timers all had times for that race to thc 
thousands of a m.p.h. If that don’t con- 
firm my suspicions about these timers, 
— well I leave it up to Samuel Seabury. 

A course the hard times prevented 
many of the boys from attending these 
races as per usual an I was disappointed 
to see many faces missing. Last year 
many of them was there even when they 
had to come by box car, but I guess 
there wasn't enough freight cars moving 

As a ornamental feature around the 
grounds this year they had a live duck 
swimming in thc pool in front of the 
stand. At the end, when they was 
handing out the cups and placque prizes 
at thc judges stand, I seen one of the 
boys looking longingly at that duck, and 
I thought he might offer to trade his 
placque for the duck, but no, his gentle- 
manly instincks prevailed. The facts that 
the duck survived during the week 
proves that times isn't as hard as some 
folks would have you believe. On the 
other hands, duck is awfully hard to tell 
apart an it might have been a new duck 
each day thc management had to pro- 
vide. However don’t get the ideas that 
I think things will always be in a bad 
way, as I was thinking America was 
fundamentally sounds before Mr. Hoov- 
erb announces himself versus that the- 
ory. On the other hands after observ- 
ing some of the costumes the lady pilots 
wore to this race an previous ones I 
have come to the conclusions we should 
have paid more attention to that old slo- 
gan. “Don't sell America shorts." 

* Y’rs V’y Tr'ly 

The Intrepid Aviator. 
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Fairchild on Edo floats 


High horsepower — 
low specific weight 

A LTHOUGH the manufacturer 

i. claimed a rating of only 650 hp. for 
the new Cyclone R1820-F, developed by 
the Wright Aeronautical Corporation 
in co-operation with the United States 
Navy, the Department of Commerce 
has issued A.T.C. No. 89 covering this 
engine with a rating of 700 hp. at 1900 
r.p.m. using 87 octane fuel. Based on 
this rating, the specific weight of 1.22 
lb. per hp. is said to make the new 
Cyclone the lightest production engine 
in pounds per horsepower, and the most 
powerful single-row radial engine in the 
world. Tests have indicated that it 
will develop 600 hp. at altitudes better 
than 12,000 ft. 

Although the Cyclone F has the same 
displacement as the previous models 
which it now replaces in production, a 
number of changes have been made as 
a result of the service experience with 
the earlier Model E. Perhaps the great- 
est single change, and the one which 
accounts for a number of other modi- 

the supercharger section. Where the 
older impeller was 7 in. in diameter and 
rotated at top speeds of 18,000 to 24,- 
000 r.p.m., the new one is 11 in. in 
diameter and revolves at only six times 
crankshaft speed, or 12,000 r.p.m. at 
full throttle. A centrifugal band-type 
clutch between the impeller drive and 
the crankshaft relieves the super- 
charger gear train of the high inertia 
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cast rear section bolts directly to the 
front section to complete the diffuser 
chamber. A “down-draft" Stromberg 
NAU-8F carburetor is mounted on top 

the impeller intake through passages 
cast integral with the diffuser plate. 
This section also carries the gun syn- 
chronizers and a fuel pump. The cast 
rear cover, which is in the form of a 
flat plate, is bolted to the supercharger 
rear section and provides a mounting 
for two Scintilla VAG-9DF magnetos. 
Eclipse generator and starter, the oil 
pump and tachometer drive. All the 
principal accessories are driven through 
spur gears. 

The cylinder heads have been rede- 
signed to give improved cooling. The 


fins are spaced more closely, and baffles 
are provided to deflect the air to the 
rear of the cylinder barrels. Spark plug 
coolers have been cast integral instead 
of being separately inserted as on the 
Model E engine. 

Forged aluminum alloy pistons replace 
the cast pistons used in the Model E. 
The underside of the head is heavily 
ribbed to increase the strength and im- 
prove the cooling. The valves and valve 
springs are similar to those of the 
Model E, although the exhaust valve 
has been slightly increased in diameter. 
The rocker box covers are of the type 
which permits the installation of ring 
cowling. This change has made the 
engine about 1 in. smaller in overall 
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Technical Reports of the Aero- 
nautical Research Committee (Brit- 
ish) for 1929-30 and 1930-31; H. M. 
Stationery Office; 1931 and 1932; two 
volumes each year; 727 and 670 pages 
for 1929-30, 391 and 505 pages for 
1930-31 (together with a great many 
unnumbered pages of illustrations in 
each case); approximate prices $8 each 
volume for 1929-30, $4.50 and $6 for 
1930-31. 


r IS impossible to summari 




In accordance with past practice, gen- 
eral aerodynamics is covered in the first 
volume each year, while stability a 
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Although a number of re- 
ports on purely mathematical questions 
are included in the aerodynamic vol- 
umes, eighty per cent of the contents 
will be available for the use of a de- 
signer having no knowledge of higher 
mathematics. Laboratory results are 
admirably presented, both in tables and 
in graphs, and the text is much better 

of intelligent discussion and interpreta- 
tion than is the common rule with en- 
gineering laboratory reports. 

An idea of the scope of the work 


can best be given by taking a few par- 
ticular sections. Thus, the portion of 
the 1929-30 report devoted to control 
covers almost 100 pages, divided among 
eleven reports, most of them bearing on 
full-scale studies of lateral control. The 
section on materials includes examina- 
tion into the properties of many ele- 
ments and light alloys and general 
studies on high-frequency fatigue and 
corrosion. The reports on engines 
cover the mechanism of combustion and 
detonation, the design of flowmeters, 
wind tunnel experiments on steam 

and theoretical investigation of the 
torsional vibrations of crankshafts. 
Other sections attain the general level 
of variety and completeness indicated 
by those samples. 


1931. Including Technical Reports; 
Government Printing Office, Washing- 
ton; 1932; 722 pages; $3. 

K VERYTHING that has been said 
of the scope and importance of the 
British Aeronautical Research Com- 
mittee Reports applies with equal force 
to those of the American Committee. 
The procedure in publication in the two 
countries is of course somewhat dif- 
ferent. The British Committee has 
nothing like the National Advisory 
Committee's Technical Notes and Tech- 
nical Memoranda, and their reports are 
as a general rule somewhat briefer 
and more narrowly specialized than 


those of the American organization. 

Of particular interest among the 36 
reports included in the current N.A.C.A. 
volume are those covering the perform- 
ance of various types of rubber shock 
absorbers and of airwheels, those on 
the tests of airfoils and airship models 
in the variable density tunnel at 
Langley Field, one covering the ra- 
tional design of slotted wings, and 
several on fuel injection mechanisms 
for Diesel engines. 


Ergebnisse der Aerodynamischen 
Versuchsanstalt zu Gottingen; 
Edited by Dr. L. Prandtl and Dr. A. 
Bets; R. Oldenbourg; Munich; 1932; 
148 pages; $3 approximately. 

T HIS is the fourth volume of re- 
ports from the famous Gottingen 
laboratory. As in the past, the inves- 
tigations -eported cover a very wide 
range, a part of which is only inciden- 
tally aeronautical. They include, for 
example, tests on ventilators of various 
types, measurements of the pressure 
distribution over airship hangars and 
gasometers, tests on rotating cylinders, 
and investigations of the properties of 
multiple venturi tubes. On the more 
purely aeronautical side the greatest 
amount of attention is given to airfoils, 
alone and in combination. Seventy-six 
new sections are presented, none of them 
appearing to have any very marvelous 
properties. The book also contains the 
record of a useful study on the interfer- 
ence between wings and fuselages and 
on the effect of fillets of various types. 


Report on Canadian Civil Aviation, 
1931. Department of National Defence; 
Ottawa, Canada; 86 pages, 25 cents. 
The customary annual summary. A 

phases of Canada's aeronautical in- 
terests and activities are covered, with 
photographs and maps. Air survey 
receives relatively less attention than 
in the past, air transport somewhat 


Aviation and Life Insurance, by 
Ray A. Dunn; Dillon Publishing Com- 
patty. New York; 1932; 168 pages. A 
useful compilation of information on 
aircraft accidents and on the present 
practice of life insurance companies. 
Based on a pamphlet prepared for the 
Guggenheim Foundation two years ago. 
Somewhat heavy for ordinary reading, 
but can be strongly recommended to the 
statistically-minded and to those in any 
way connected with aviation insurance. 

The Skycraft Book, by Laura B. 
Harney; D. C. Heath & Company, New 
York, 1932; 330 pages; $1.08. A history 
of aviation with incidental reference to 
how aircraft fly and to what they are 
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for children. As compared with 
Hodgins & Magoun’s "Sky High,” or 
Wead’s “Wings for Men,” fitting a 
somewhat similar field, Miss Harney's 
book has the virtue of cheapness, 
but no other perceptible advantage. The 
text shows little discrimination, and the 
illustrations appear to have been selected 
from wherever they could be obtained 

Metal Aircraft Construction, by M. 
Langley; Gale & Polden, London; 
1932; 235 pages; $4 approximately. A 
straightforward description, with in- 
numerable illustrations, of metal con- 
struction practices in aircraft of many 
types. It is weak only in that it 
virtually ignores American develop- 
ment, being concerned principally with 
British, and secondarily with German, 
Dutch, and French, practice. Neverthe- 
less it is by far the best book of its 

good design library. 

A General Text on Aeronautics, by 
H. F. Lusk; Ronald Press Company, 
New York; 1932; 104 pages; $ 3.25 . 
A general review, intended for use in 
technical high schools, junior colleges, 
and the like. Very good as a broad 
summary of the principles of operation 
of aircraft, engines, and instruments, 
and especially of the principles of aerial 
navigation and meteorology. The book 
appears, in fact, to be better suited for 
those preparing to train themselves as 
pilots than for prospective mechanics or 
ground employees. 

Airplane Pilot's Manual, by Ross 
Malmchek; G. P. Putnam’s Sons; New 
York; 1932; 3S3 pages; $5. A thor- 
oughly workmanlike book by an ex- 
perienced pilot. Mr. Mahachek covers 
the whole subject, from the application 

of fog flying and advanced acrobatics, 

chanical questions bearing on the 
selection of a private plane and on its 

least, this book is distinctly superior to 
Captain Barnard’s recent volume, or to 
anything else now available. 

Cape Town to Clyde, by Richard 
Humble; Longmans. Green & Com- 
pany, .New York; 1932; 91 pages; $1.25 
approximately. An account of a 10,000- 
mile trip by a British couple in a light 
plane. Interesting, especially to private 
pilots, though not particularly impor- 
tant. Includes a full statement of the 
costs of the trip. 

Aircraft Engine Mechanics Man- 
ual, by C. John Moors; The Ronald 
Press Company; New York; 511 pages; 
$4.50. An excellent engine manual, 
probably the best of its kind that has 


appeared. Soundly practical without 
neglecting theory. Mr. Moors treats 
very clearly of the general principles 
of engine design, operation, and 
maintenance, and then applies them to 
particular much-used engines and ac- 
cessories. Completely avoids the ap- 
pearance, exceedingly common in such 
volumes, of having been assembled with 
shears from a collection of manufac- 


Aviation and the Aerodrome, by 
H. A. Lewis-Dale; J. B. Lippincott Com- 
pany; Philadelphia; 1932; 16S pages; 
$6. A good elementary summary of 
the airport problem, with special refer- 
ence to British practice and with all 
costs, etc., drawn from British sources. 
Almost no mention is made of Ameri- 
can fields or problems. The book will 
be of interest in the United States only 
to airport designers and engineers who 
will find it useful to compare Ameri- 
can and European ideas. 

An Analysis of Meteorology as 
Related to the Operation of Air- 
craft, by Harold Lewis Kirby; The 
Arthur H. Clark Company; Glendale, 
Cal.; 1931; 120 pages. A simple man- 
ual for the use of pilots. It covers both 
military and commercial requirements, 
and is admirably adapted to its purpose. 
A very complete index makes it useful 
as a reference manual. 

Blind Flight in Theory and Prac- 
tice, by Maj. Wm. C. Ocker and Lt. 
Carl J. Crane; Naylor Printing 
Company, San Anlottio, Tex.; 1932; 
200 pages. This is the superlative text 
on a very much discussed subject. 
It is the first and the last word from 
two men who are perhaps more ex- 
perienced in the actual development of 
blind flying technique in instruments, 
and in the training of pilots to fly blind, 
than any others in the world. It covers 
the whole subject— theory, history, and 
present practice. 

A Manual of Rigging for Aircraft, 
prepared by British Air Ministry; pub- 
lished by H. M. Stationery Office, 
London; 1931; 170 pages; $1.25 ap- 
proximately. A general rigging manual 
in loose-leaf form. It of course refers 
particularly to British practice, and 
would be of only limited use for Amer- 
ican mechanics. Leaving that aside, 
however, it is an admirably prepared 
volume, and undoubtedly superior in 
illustration to anything of the sort pub- 
lished in the United States. 

The Moth Two-Seater Light Aero- 
plane, prepared by the British Air 
Ministry; published by H. M. Sta- 
tionery Office, London; 1931; 72 pages 
and about fifteen plates; 60 cents ap- 
proximately. The well-known DH Moth, 
favorite of British private pilots, is 
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also in use as a training plane in the 
Royal Air Force. Hence this volume 
of official description and maintenance 
data. It is obviously of primary in- 
engineers should find the exceedingly 
detailed description of interest as in- 
dicating what Great Britain considers 
to be the best practice on light and 
relatvely low-priced machines. 

Illustriertb Technische Worter- 
bucher, by Alfred Schlomann; Vol. 17, 
Aeronautics; VDI-Verlag; Berlin; 737 
pages. The first edition of Schlomann's 
technical dictionary, which appeared 
before the War, was a veritable 
triumph. This, the latest version, com- 
pletely eclipses it. It contains the 
equivalent in four languages (English, 
French, German, and Italian) of some 
17,000 aeronautical words and expres- 
sions, with many pictures to make mat- 
ters clear to anyone who isn’t exactly 
sure what term he is looking for in 
any one of the four languages, and with 
an index covering all four. It gives 
an idea of the thoroughness of the treat- 
ment to find such expressions as "trans- 
shipment of air freight" and "distance 
of the airscrew hub from the center 
of gravity of the airplane," included 
with their French, German, and Italian 
equivalents. 

Sailplanes, Their Design, Construc- 
tion, and Pilotage, by C. H. Latimer - 
Needham; Chapman S • Hall, London; 
263 pages; $4 approximately. Practi- 
cally all glider books in English have 
been written from the point of view of 

telligent study of the design of soaring 
planes in any language other than Ger- 
man. It is admirably written and 
admirably illustrated, not only in the 
section dealing with design and con- 
struction, but also in that concerned 
with the practice of soaring. 

Kestrel Aero-Engines; British Air 
Ministry; 178 pages and about 60 
plates; $1.20 approximately. A complete 
handbook of description and direction 
for maintenance and overhaul of the 
500-hp. Rolls Royce engine. The de- 
scription is exceptionally full, and well 
illustrated. 

Report on the Progress of Civil 
Aviation, 1931 ; Air Ministry; H. M. 
Stationery Office, London; 95 pages; 
$1.20 approximately. The customary 
exhaustive annual review of the world's 
civil aviation, and especially of that of 
the British Empire. For the British 
Empire the report covers not only air 
transport but also new aircraft design, 
the operations of the light airplane 
clubs, and miscellaneous flying. Pocketed 
inside the back cover are a number of 
excellent maps covering the air trans- 
port routes of the whole world. 
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AIRCRAFT AT WORK 


Annual elk census 
taken by plane 

T HE annual census of the elk herd 
in the Jackson Hole, Wyo., feeding 
grounds was done largely by airplane 

Wyoming State Game Commission and 
the Biological Survey of the Federal 
Forest Service. It was found that the elk 
could be counted accurately and without 
duplication. The herd is being fostered 
by the State and National Governments 
in order to preserve this species in this 
country. By using aircraft, officials con- 
sider that the herd may be counted 
quickly, easily and accurately anytime 
there is snow on the ground. This 
method is economical as well as con- 
venient in controlling the animals. 


Ducks and mosquitoes 
objects of Army flights 

AIR CORPS planes continue to be 
-caused in extraordinary missions 
which suggest possible future employ- 
ment for commercial machines, if the 
Army work indicates the advisability of 
large-scale operations it would not care 
to undertake. Conservation of ducks 
and the destruction of mosquitoes have 
been the most recent examples. 

Major Brower during the winter 
flew a C-4 transport plane from Self- 
ridge to the mallard duck feeding 
grounds in Lake St. Claire and dropped 
sacks of grain on the ice. Twenty bags 
carrying 25 lb. of grain each burst and 
released the grain as they struck the 
ice. Similar flights were to be made 
later if the shortage of ordinary sus- 
tenance for the ducks continued. A 
Bolling Field plane under auspices of 
the Department of Agriculture was used 


to make aerial photographs of various 
groups of ducks resting on the water 
in the vicinity of Washington in an ef- 
fort to obtain a key by which groups 
of ducks may be recognized at a glance. 
Various breeds of ducks form char- 

In the Canal Zone Army planes are 
being used in further experiments for 
the Public Health officials with spray- 
ing of mosquito areas. Effective alti- 
tude for the spraying operation has been 
lifted from 25 to 150 ft. and further im- 
provement is being sought by the de- 
velopment of better compressed air 
units for use with larger tanks of oil. 
A bomber of the Eighteenth Composite 
Wing in Hawaii has been fitted with 
mosquito traps and is to be used in 
flights over the mountains of Oahu in 
an effort to determine the source of 
mosquitoes which appear in Honolulu. 
The traps consist of plates smeared with 
an adhesive preparation. Capture of 
mosquitoes on these plates will give a 
clue to the direction from which they 
come and other factors useful in the 
fight against the pest. 


Giro effective in 
promotion plan 

T HOUSANDS of miles have been 
flown by Lewis A. Yancey in the 
Champion Spark Plug Company’s Pit- 
cairn autogiro during a year's promo- 
tion program featuring the aircraft. 
The most spectacular phase was the trip 
from Miami to Havana, across the Car- 
ibbean to Merida, Yucatan, and on to 
Brownsville by way of Mexico City. 
This flight brought the giro into the 
Latin American areas for the first time. 
During his stay at Merida, Yancy 


flew the giro a number of times to the 
Chichen Itza site of the Mayan ruins. 


Planes fight oil fire 
in Mexico 

R ECENTLY a novel use was made 
of airplanes in an effort to check a 
disastrous fire which was raging among 
the storage tanks of the Hutseka Oil 
Company at Tampico, Mexico. It was 
impossible, of course, for the planes to 
approach tanks which were actually on 
fire, but effective use was made of them 
by spraying flame-smothering chemicals 
over adjacent parts of the reservation 
to prevent the spread of the flames. 


Flying lobsters 
to Buenos Aires 

T E E epicures of Buenos Aires and 
5 Montevideo were enabled to secure 
their supply of West Coast lobsters in 
spite of suspension on the transandine 
railways. Shipments of as many as 300 
live Chilean lobsters, taken from Juan 
Fernandez Island, were made by air 
over a 760-mile route across the Andes. 
The Island, incidentally, is famous not 
only for its production of shell fish but 
also as the home of Daniel DeFoe's 
“Robinson Crusoe.” The fresh lobsters 
from tills source bring better than $2 
a pound in the East Coast cities. 


Fresh food 
for gold miners 

T HANKS to the airplane, the days 
when the personnel of isolated min- 
ing districts suffered acutely from 

past. Aircraft have been used not only 
for the dropping of relief supplies to 
parties cut off from civilization, but 
are now being used regularly to trans- 
port supplies, etc., to the permanent 
mining communities. One good exam- 
ple comes from the South Seas where 
the Morobe gold fields of New Guinea 
are regularly supplied with meats, 
fruits, eggs, etc., from cold storage 
plants on the coast. Such foods are 
now shipped from Sydney to Salamaua. 
and within an hour are delivered to an 
airdrome at the gold fields. Native run- 
ners then deliver the supplies to custom- 




428 

W II A T O II II HE A U E K S S A V 


“Where Is the Executive?” 
To the Editor: 

I appreciate the interest of Mr. 
J. B. Taylor's views, in Aviation 
for July, yet I feel that, like many 
others writing an article of a somewhat 
critical type, he has done so without a 
thorough study of the operations of a 
number of manufacturers, and that his 
opinion reflects conditions that have 
been distinctly in the past for several 
years. It has been a long time since we 
have spoken or thought of manufactur- 
ing and selling Waco airplanes as a 
game. To us it is as prosaic as wheel 
barrows, hairpins or pencils, and our 
efforts are distinctly along the same lines. 

We have felt that it is imperative, if 
we hope to continue in the field, to 
know exactly what it costs to design, 
manufacture and market an airplane as 
well as any other product, and it is not 
necessarily a lack of knowledge that re- 
sults in a loss at the end of the year. 
In this plant we have the most accurate 
and thorough cost figures, with every 
part and operation accurately time- 
studied and its exact cost determined. 
Our finished costs naturally fluctuate 
from month to month with our net sales, 
but there are no questions or guessing 

there been for some time past. 

These cost sheets are consulted regu- 
larly. They are not determined once 
and filed, but are available to any mem- 
ber of the organization who has any 
possible use for them. When we are 
offered accessories from outside manu- 

product is the first thing to be examined. 

have had in effective operation a most 
satisfactory wage incentive for the past 
four years : and while we do not claim it 
is perfect, we have found it highly satis- 
factory and of great interest to all who 
have studied it. 

With no disrespect to our engineering 
department, in which we have the utmost 

in their hands the type of ship to be 
built and the various items of equipment 
to be designated as standard on such 
ships. On questions of this sort, 
opinions of the management, engineer- 
ing department and sales department are 
studied and combined, and every pos- 
sible effort made to provide the item 
that the public wants and will purchase. 

Our various departments are operated 
under budgetary control. We know one 
year in advance the maximum amount 
of money we are going to spend on sell- 
ing, advertising, engineering and experi- 
mental activity. This is all based on 
estimated net sales. If. at the end of 


the first quarter, sales are falling behind 

expenditures accordingly. 

The work of test flying at the Waco 
Aircraft Company is not turned over 
to our engineering test pilot and con- 
sidered as having been completely and 
definitely disposed of. Our engineering 
test pilot is an engineer, and as such, 
is far better qualified to handle this 
work than any other member of the 
organization. At the same time, it is 
fully appreciated that his viewpoint does 
not cover the man in the field. He is 
concerned, primarily, with the perform- 
ance and with the requirements of the 
Department of Commerce for an ap- 
proved type certificate. Again, his 
thoughts from an engineering viewpoint 
must be combined with those of the 
management and of the sales division, 
and modifications or changes made in 
accordance with the various ideas 
gathered. Also our leading distributors, 
the ones who are actually out in the 
field selling airplanes, are invited and 
urged to come and fly these ships, and 
express their opinions and ideas before 
the designs are adopted for production. 

Furthermore, the Waco family, as a 
family, fly. None of us claim to be 
qualified test pilots in any sense of the 
word, but we do feel that we know what 
is going on in that department, and 
can adjust the purely engineering view- 
point to coincide to some extent with 
the sales and manufacturing viewpoint. 

In the earlier days of the industry, it 
was possible to succeed with very little 
forethought or planning, but not so 
today. In our opinion, no commercial 
aircraft company has stood on its own 
legs during the past four years with any 
less supervision and guidance. The 
future will demand even more. 

Lee N. Brutus 
Vice-President 
The Waco Aircraft Company 


The 4-cent air mail letter 
To the Editor: 

The principal objection from readers 
of my letter in the May issue of 
Aviation [see also editorial in May] 
on a light weight 500 word letter- 
envelope at 4 cents, producing $3.84 per 
pound stamp revenue as against $1.32 
per pound for present air mail at 5 cents 
per ounce, seems to be that they have 
no assurance that it will appreciably 

The principle of a limited service at 

tion is to a letter of not over 500 words) 
is an old and proven device, and I am 
listing below some comparable instances : 

1. Transportation, (a) Reduced rates 
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in coaches for week-ends and holidays 
on the theory that while the rate is low, 
the trains must operate, and if the 
coaches are filled, the revenue is almost 
all net gain. (b) Lower rate for 
Tourist Pullmans than Standard Pull- 

2. Communication. The telegraph 
companies and the telephone companies 
have a large plant investment and a 
large, fixed overhead. Were it not for 
the night message and night letter, and 
the reduced night rates for telephone 
service, their equipment would stand 
practically idle half of the time. This is 
a very close analogy to our system of 
lighted airways and the mail planes 
running half full on their Watres Act 
capacity over these lines because of the 
high premium of air mail over rail mail. 

3. Amusements. Operators of theaters 
use this principle by making a reduced 
rate in the afternoon. They also have 
the overhead, plant equipment, and the 
cost of entertainment on their hands, 
and in order to keep their houses fairly 
well filled for all performances, it is 
necessary to make a reduced rate for the 
afternoon performances. 

4. Merchandising. The principle of 
limited service at a lower rate is very 
well illustrated in the case of the self- 
serving chain grocery stores. The house- 
wife foregoes the privilege of delivery 
and a charge account for the reduced 
prices available if she waits on herself, 
pays cash and takes her purchases home. 

No one can examine the average mail 
loads per trip on the air mail routes 
without realizing that the ships carry 
only part loads. Hence the advance 
from $1.05 per pound paid to the con- 
tractors before the Watres Act to 
$1.97 the present figure, although the 
cost per mite has decreased. 

The answer is obviously more volume. 
Since the letter-envelope with perfor- 
ated and gummed margin, single-fold, 
8 in. square before folding, six to the 
ounce, will bring in $3.84 per pound as 
against $1.32 per pound for present air 
mail, why not offer the mailing public 
a reduced rate for this smaller letter at 
a greatly increased profit? 

It follows that any increase whatever 
in volume from this source will reduce 
the air mail deficit. If this increase 
reached 40 per cent, it would eliminate 
the deficit, thereby permitting the Post 
Office to: (a) Increase the number of 
air mail routes, (b) Permit more fre- 
quent schedules, (c) Offer better serv- 
ice for mail, passengers and express, 
(d) Operate the air mail on a self- 
supporting basis. 

Under these circumstances, do you 
not feel that this suggestion should be 
allowed a trial? If you do, please take 
it up with your Senators and Congress- 
men, the Committee on Post Offices and 
Post Roads and with the Post Office 
Department. A. L. Rushton, 
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SERVICING SHORT CUTS 



A crash truck with a gas 
fire fighting system 

T HE Navy has adopted a number of 
Lux crash trucks which are fitted 
with cylinders of CO, gas for extin- 
guishing airplane and fuel fires. There 
are eight hand extinguishers and two 
200-ft. hose reels, each of which is at- 
tached to a separate bank of four cylin- 
ders loaded horizontally behind the 
driver's seat. Large shielded nozzles 
with temporary shut-off valves are pro- 
vided. The gas is applied simultane- 
ously from both sides of a blaze in such 
a way as to produce a smothering 
blanket. 


Ship-board servicing 
of Navy planes 

F OR getting at engines and propellers 
of the complement of observation 
planes on board the “U.S.S. Chicago” 
mechanics have devised a servicing plat- 
form which permits work being carried 
out while planes are mounted on deck 
cradles or on catapult carriages. The 
arrangement consists of a wooden plat- 
form designed to fit saddle-like over the 
forward deck of a seaplane pontoon. 
Rubber cushioning strips prevent dam- 
age to the deck. A removable wood 
and rope railing is provided for the 
safety of mechanics working on the 


Mobile cranes 


for handling engines 
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Compact extensometer 

A SMALL and ingenious extensom- 
eter which may be attached to 
almost any part of an airplane structure 
for measuring strains under flight con- 
ditions has been announced recently 
by the Baldwin-Soutlnvark Corporation. 
The instrument weighs less than 1 oz. 
and is about 4 in. in over-all length. It 
may be attached to the member in which 
the strains are to be measured without 
drilling any holes in, or otherwise 
damaging the structure. Any relative 
movement of the two parts of the in- 
strument is recorded on a small strip 
of polished steel against which rests a 
sharpened stylus. The instrument is 
arranged to record tension or compres- 
sion strains and will also record shear 
when tension or compression strain is 
present. With slight modification, pure 
shear strain alone may be recorded. 
Once the strain is measured on material 
of a known modulus of elasticity it is a 
relatively simple matter to evaluate 
stress. A simultaneous study of condi- 
tions under any given loading in any 
structure may be made by placing a 
number of the extensometers at vari- 
ous critical points. — Aviation, October, 
1932. 


Safety gasoline filler cap 

T HE use of screens for arresting fire, 
long used in the Davey safety 
miner’s lamp and in the Bunsen burner, 
has been applied to Protectoseal prod- 
ucts for the elimination of fire hazards 
connected with the transportation and 
transfer of inflammable liquids. The 
latest Protectoseal unit has been de- 
signed for the filler cap on airplane 





gasoline tanks. The device consists of 
a closed well, built up with two layers 
of perforated metal, suspended from a 
flange which is bolted to the tank proper 
and which carries a removable cap. A 
spring-loaded relief valve and a vent 
pipe are built into the screw cap. The 
valve will lift under 24-lb. per sq.in. 
pressure in the tank, which is well below 
the safe limit of 4 lb. per sq.in. estab- 
lished by the Department of Commerce. 
It has been demonstrated that an open 
flame may be brought close to the filler 
opening over a full or partly full tank 
of gasoline without danger of an explo- 
sion. The entire device adds very little 
to the weight of the tank, and may be 
applied with little change in design. 
A flush type fitting is also available, 
which eliminates any flow of gasoline 
resulting from spillage between the 
walls of the tank and other parts of the 
airplane structure. — Aviation, October. 
1932. 


Airplane wrench set 

T HE Blackhawk Manufacturing Com- 
pany of Milwaukee, Wis., is market- 
ing a kit of socket wrenches designed 
for the use of airplane mechanics. 
The set includes three crowfoot wrenches 
with i-in., ft-in. and |-in. openings; 
three extensions, 3 in., 10 in., and 18 in. 
long; and a selection of speeder handle, 
ratchet, hinged offset, and nine double 
hex sockets with openings from i to i 
in., and four box types with openings 
from | to j in. The tools are finished 
in chromium plate and are put up in a 
steel case. — Aviation, October, 1932. 


Position light 

NEW type glass position light which 
meets the requirements of the 
Department of Commerce, has been 
introduced by Air Transport Equipment, 
Inc., of Roosevelt Field, Garden City, 
N. Y. Reflectors are so arranged that 
15-cp. bulbs will meet the visibility re- 
quirement. The low power bulbs used 
effect some saving on batteries. Bulbs 


can be replaced quickly without tools. 
The lights can be installed in any posi- 
tion and will fit any standard base 
without additional plates. Each light 
weighs 7 oz. complete. — Aviation, 
October, 1932. 


Aircraft tank gages 

r | 1 HE Liquidometer Corporation 
X manufactures a remote reading fuel 
gage for aircraft, which gives a direct 
indication in the pilot’s cockpit of the 
condition of all fuel tanks throughout 
the ship. Gages of this type are in use 
on a number of military and commercial 
aircraft, including an extensive installa- 
tion on the dirigible "U.S.S. Akron.” 
These gages are not limited to use with 
gasoline, but may be applied to any 
liquids ranging in viscosity from heavy 
printers' ink to liquids one half the 
weight of commercial gasoline. — Avia- 
tion, October, 1932. 


Midget drill 

A s electrically driven hand tool has 
been added to the line of the United 
States Electrical Tool Company, Cin- 
cinnati, Ohio. Designed for light duty 
in close quarters, the i-in. Midget Drill 
weighs about 34 lb. and is 8 in. long 
(without the removable handle). The 
body is of aluminum and the gears are 
of the double-reduction type, operating 
in a grease-tight compartment. The 
drill is furnished with a i-in. screw 
back chuck. Ten feet of rubber-cov- 
ered cable and a soft rubber attachment 
plug are standard equipment. — Avia- 
tion, October, 1932. 


Moving picture camera 

D ESIGNED for exploration and 
aircraft work, a new 35 mm. 
Eyemo moving picture camera has been 
placed on the market by Bell & Howell 
Company of Chicago, 111. This model 
is designed to be motor driven, mak- 
ing remote control practical. Either a 
12-volt or 110-volt motor can be adapted 
to the camera. The 12- volt motor is 
particularly suited for airplane work, as 
this type of current is available from 
the average airplane battery. The 
motor attachment may be easily re- 
moved for hand crank operation. The 
speed of exposure may be varied from 
24 to 4 frames per second. Camera 
alone weighs 84 lb., the motor drive 
weighs 31 lb. — Aviation. October, 1932. 
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BALL BEARINGS 


B Y consolidating the Gurney, SRB and Strom 
lines under one sales organization, the MaTlin- 
Rockwell Corporation now offers to its customers 
the following complete ball bearing service: Prod- 
ucts of proven quality from these three well known 
makers of ball bearings; Engineering service based 
upon many years of experience in applying ball 


bearings to all types of applications; Comprehensive 
lines embracing twenty-one types and all standard 
sizes of ball bearings with many extra large bear- 
ings and special designs. 

All of these facilities are available to the trade 
through any Marlin-Rockwell Corporation repre- 
sentative. 


jfttarlin-Rockwell Corp. 

EXECUTIVE OFFICES JAMESTOWN, N. V. 

FACTORIES AND OFFICES AT JAMESTOWN N. V., PLAINVILLE, CONN., CHICA60, ILL. 


MANUFACTURERS OF 


GURNEY SRB STROM M-RC BALLBEARINGS 


BRANCHES: 


ATLANTA CHICAGO CINCINNATI CLEVELAND 
NEW YORK PHILADELPHIA SAN FRANCISCO 


DALLAS DETROIT LOS ANGELES 
SEATTLE SPRINGFIELD. MASS- 
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so— send now for your copy of 

AIRCRAFT ENGINE LUBRICATION 


It is one of the most interesting of recent publications on 
this important subject. • The July issue of The Texas 
Company’s magazine “Lubrication,” covering “The Re- 
lation of Lubrication to Aircraft Engine Operation”— fully 
illustrated by photographs and color plates, is an outstanding con- 
tribution. Send now! Fill out the coupon below. It’s FREE. So long 
as copies remain in stock, they will be mailed to all who send in 
their request. THE TEXAS COMPANY, 135 East 42nd Street, N. Y. C. 


TEXACO AIRPLANE ENGINE OILS 
TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 


COUPON 


FREE 


UPON REQUEST 



AVIATION 
October, 1932 


When you cant 


TRUST THE WEATHER 



YOU CAN TRUST THE 

AIRWHEEL 


T HERE’S about balf a year of tricky weather in 
the offing — weather that coats landing fields 
with a blanket of snow while your ship’s in the air 
— weather that turns frozen fields into a sea of mud 
between sun - up and sun - down — weather that 
threatens forced landings because of low ceilings 
or sudden blizzards. 

Play safe — with the only tire equipment soft enough 
to land safely on snow — and the only brake sure 
enough, smooth enough, strong enough to "stop 
ou a dime" when you have to. 

Get ready for winter with Airwheel equipment now. 
Because it’s soft, the Airwheel spreads out on muddy 
fields, plowed ground, sand or snow — and carries 
the weight of the plane safely over surfaces where 
planes with any other type of tire would sink down 

Cross wind and down wind landings are easier when 
your ship rides on Airwheels — and ground loops 
are almost impossible. 

Don’t expect balloon tires or semi-soft tires to 
give what you get from the genuine Airwheel — only 
Goodyear can give you Aincheel safety. 

For engineering data, and full proof of what Airwheel 
equipment can do, write to Aeronautics Department, 
Goodyear, Akron, Ohio, or Los Angeles, California. 

* IF IT ISN’T A GOODYEAR IT ISN’T AN AIRWHEEL! 
AIRWHEEL is Goodyear’s trade-mark, registered in the 
U. S. A. and throughout the world, and is used to denote 
that Goodyear is the exclusive maker of AIRWHEEL tires. 


WHEN YOU BUY A NEW SHIP SPECIFY GOODYEAR AIRWHEELS 
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KENDALL 

THE 30 HOUR OIL 


ing else could. They tell a story to which 
we can add nothing. So we content our- 
selves with renewing our pledge to always 
give you the best oil that science and money 
can produce ... to better it whenever we 
can discover a way to do so, no matter 
how slight the improvement, and never to 
sacrifice one iota of quality for the sake 
of price. 

You’ve helped by your records to put 
Kendall in its top position. And we 
thank you. 



This single-seater Army fighter 
marks a radical departure both in pursuit-ship speed and 
in design. Streamlined even to its landing-gear struts and 
wheels, employing only a single wing, and powered with 
a new type supercharged Wasp engine — the new pursuit 
is another example of Boeing production years ahead 

♦BOEING 

of its time. . . . Boeing Airplane Company, Seattle, Sub- h as a [ wa y S built 

tomorrows airplanes 

sidiary of United Aircraft & Transport Corporation. TO "DAY 


& 
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Out via Catapult 
. . Li via Sling . . and 
ready to go again . . 


To win the approval of the U. S. Navy for ob- 
servation work with the Battle and Scouting 
Fleets, an airplane must have speed, climb 
and maneuverability well beyond the severest 
requirements of commercial flying. Depend- 
ability and stamina are as basically necessary 
as engine and empennage. Flights that start 
on the catapult and end in the hoist sling 
are convincing tests of quality in design and 
structure. Because each of the series of new 
“Corsair” designs has passed all of these 
tests by generous margins, the Vought 
“Corsair” has long been the observation plane 
used on the Navy battleships and scout 
cruisers. Chance Vought Corporation, East 
I lartford, Connecticut. Subsidiary of United 
Aircraft & Transport Corporation. Sole Ex- 
port Representative: United Aircraft Exports, 
Inc.. 230 Park Avenue, New York, U. S. A. 
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Of the 1162 aircraft engines on the field during the period of the 
1932 National Air Races, 1068 (92%) were equipped with B. G. 
Mica Aviation Spark Plugs. 

The winning planes in the Thompson Trophy, Bendix Trophy, 
the two Shell Speed Dashes, 1000 Cubic Inch Free-for-AII, 
Aerol Trophy, the Derby Races and most of the other 
major and minor events had B. G. equipped engines. 


Thus, because of proved reliability and performance, 
B. G.'s were again the predominant choice of visit- 
ing and participating Pilots in this year's most 
important aircraft meet. 


V s1 


The B. 4p. Corporation 

Contractors lo the I m/i'rf Stairs .1 rmy ant I Xa 

130 IVEST 52nd STREET, NEW YORK 


icy and Aircraft Engine Builders 

Cable Address. Ciolsteeo, New Yorb 
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AVIATION 


15,265 Feet Free Fall — 

stopped by pulling “IRVIN Rip Cord ” 



IRVIN 


AIR CHUTES 

"The Life-Preserver of the Air” 
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' iJhp one threat nxiiul of fj'Ufinfy 

The ability to return to earth in security at practically any time or place has been the one great need 
of flying. All other aircraft qualities are insignificant by comparison. - The Autogiro can land safely 
in places that would mean disaster for an airplane. « - The Autogiro can either glide to a landing or 
settle almost vertically. With this option, there is practically no overland location where the Autogiro 
is not within reach of a suitable place upon which it can alight with security even if the engine quits. 


AUTDGJRO 


AVIATION 13 

October, 1932 


GUSandOLE.. .. the STANAVO boys 



“I’m afraid, Gus, we will be ‘stewed’ before we knoiv it” 


All over ihc globe— even in counlrics where only the 
most adventurous o( flyers are likely to land-Stanavo 

products may be found. They are used daily by the 


world's foremost aviators and rommcreial transport 
lines. In America, alone, more leading air lines are 
using Stanavo products than any other aviation gasoline 



STANAVO 

AVIATION GASOLINE 
AND ENGINE OIL 




STANAVO SPECIFICATION BOARD. Inc. . 225 Bush St., San Fr 


. 910 So. Michig 


e., Chic 





"Most Deadly Weapon 
of the Army Air Corps” 
uses 217 Fafnirs 


Speed with positive control and the utmost dependability are 
features of the new Curtiss Army YA-8 Ground Attack 
Plane made possible by the use of 217 Fafnir Aircraft Bear- 
ings in the control system. 

Here is another instance where Fafnir Bearings have ban- 
ished all friction and any danger of frozen controls and have 
reduced the possibility of costly repairs and replacements. 
Most of the Fafnir Aircraft Bearings used in the Curtiss 
YA-8 are the CP Type — Double Seal Single Row Bearings 
(see cross-section below) having seals of stainless steel with 
exposed surfaces cadmium plated. 

The many practical benefits resulting from the use of anti- 
friction bearings in control systems of all types of ships 
have been largely due to the development of a wide range 
of Fafnir Aircraft Bearings including seal and cartridge 
designs. For valuable information concerning load ratings, 
dimensions and recommended uses, ask for the Fafnir Air- 
craft Data Sheets. 


THE FAFNIR BEARING COMPANY 

New Britain, Conn. 




Fafnir *Ball • Bearincjs 
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"CLOSE HARMONY" 

Stromberg dependability — Navy ingenuity 


T TERE’S the VF-5 squadron — one of 
the Navy’s crack stunt trios in Sec- 
tion Vee formation. These boys 
can do more tricks with their 
Boeing Fighters than most 
of our actual feathered friends. 

Exceptional maneuverability 
is highly essential in such planes; 
the carburetor is required to do 


its job in many positions — upside down 
flying, stunting, etc. The Stromberg does ! 

And, as in the case of land- 
ing and taking off on the 
flying deck of aircraft car- 
riers, formation flying requires 
the same steady operation and 
positive control of the engine 
that only Stromberg gives. 


90% of all planes manufactured in the United States during 1931 
were Stromberg-equtpped. That’s dependability! They must be good. 

Otromberg Carburetors 

X END IX STROMBERG CARBURETOR. COMPANY 

« SUBSIDIARY OF BENDIX AVIATION CORPORATION » 701 BENDIX DRIVE, SOUTH BEND, INDIANA 
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Share the results 

of others’ experience, 
experiments, practice 

Nowadays, when men have to know more and do 
more, not only to get jobs, but to keep those they 
have, books are more than ever a necessary part of 
the technical man’s equipment. He needs the quick 
route — through the other man's experience, as found 
in books — to refresh his knowledge of theory, master 
new subjects, improve his technique, get the quickest 
grasp on the newest and most important advances in 
his field. McGraw-Hill books are this kind of success 
tool — real job insurance. Why not plan to invest a 
few minutes a day in some of those listed below? 


1 Warner and Johnnlan't — 

•AVIATION HANDBOOK . . 87.50 



A Chat field and Taylor— 

'••THE AIRPLANE AND ITS EN- 
GINE — New Second Edition 83.00 



See the books 
FREE 
Pay lor them 
while you use them 

Any of these books may be examined for 



total amount is paid in six months. There 
is no extra charge for this installment 
privilege, and the books may be examined 
before you pay one cent. Take advantage 
of this liberal offer. 

Send this coupon now 


3* AIRPLANE CONSTRUCTION ui 
REPAIR S3- 1 

This book gives In convenient form fund 
mental material for oomiiioio^irnining 
presmtts^problems and expo intents 1 
practical applications and for study of t 
basic concepts^ The experiments n.o si: 
wfth l tho h ordUiary ’ equipment of 


•••AIR NAVIGATION 83.00 

In this textbook a special effort has been 

nlr navigator. The book cover*, pilotage 
ofogyTrad lo "pos l?lon "nml inx^and 'ceiestjnl 
navigation. The discussion of celestial 
navigation includes a description of new. 
efficient and novel methods and equipment 


5 Reid — 

• APPLIED 

E?Ex n, l 


INC THEORY 83.00 

tment^lf the 'theory o’! 
Ion, wingjiroftle theory 

tl mechanical 
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THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


AIRCRAFT 

BATTERIE5 ®S? 
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LUNKENHEIMER 

AIRCRAFT SPECIALTIES 


SavcYlciglil 



NOW BERRYLOID 
PIGMENTED DOPE 


in J ounce bottles 




20°/o 

LIGHTER 


tfiof i§> 

■y LBSHTER 

45°A> 

"W* LDGHTER 


THAN STANDARD PARTS 



Also For Sole By 

NICHOLAS BEAZLEY AIRPLANE CO. 


BERRY BROTHERS 

7AINTS • VARNISHES • ENAMELS ■ LACQUERS 
DETROIT, MICHIGAN WALKERVILLE, ONTARIO 



— airplane theory — performance 
— materials — structure 
Hundreds of dependable facts 

in one handy volume .... 

Aviation Handbook 
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PROFIT 

FLYING 



Bellanca Builds for Private or Passenger Operations 



6-place cabin planes ; the Bellanca Air Cruiser, a de luxe 9-place cabin plane; 
or the 12 to 15 place Airbus transport. 


BELLANCA 


BELLANCA AIRCRAFT CORPORATION 
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The Machining of a 
CHROME MOLYBDENUM STEEL 
AIRCRAFT CYLINDFR 



Removing eleven and one-half pounds of 
the toughest kind of steel in fifteen min- 
utes cannot be accomplished without 
modern tools and equipment. 

In the job illustrated above, the machin- 
ing of air cooling fins on aircraft cylinders, 
38 cutting tools, working all together are 
required. 

The desire to have work of the finest qual- 
ity and precision has led many aircraft 
and automotive manufacturers to the shop 
of Govro-Nelson, where the most modern 
and accurate production machines are 
combined with the engineering skill of 
experts on this type of work. 


then avigation methods 
that helped to 
carry Post and 
Gatty around 
the world! 



AIR NAVIGATION 


by P. V. H. Weems 




flight See it 10 days free — Send this coupon 


Send blueprints and details for quota- 
tions or our recommendations. 

THE $/ 

Govro-nelson 

COAVPANY 

1931 ANTOINETTE DETROIT 


FREE EXAMINATION COUPON 



AVIATION 
October, 1932 


SPEED and 


FOR TRANSPORT PILOTS WHO 
WANT TO GO ALL THE WAY: 


ECONOMY 

of AIRCRAFT assemble/ 
INCREASED with 



HARTSHORN 

TIE RODS 


Square Section Tie Rods can be 
adjusted with the wrench applied 
anywhere along the rod. Tight cor- 
ners are no longer troublesome. 
The flat faces permit making rods 
fast at intersections. A glance along 
the rods shows up even the slightest 
torsional strain. 

Streamline Tie Rods are light 
and very strong. They offer little 
resistance to the wind, thereby in- 
creasing speed and decreasing fuel 
consumption. 

Hartshorn Streamline Tie Rods are 
now regularly available in non-cor- 
rosive 18 % chromium — 8% nickel 
stainless steel. They are highly pol- 
ished and far exceed the standard 
700 hour salt spray test. 

Jimmie Doolittle’s Gee Bee Super 
Sportster with which he won the 
1932 Thompson Trophy is braced 
with Stewart Hartshorn Tie Rods. 


'Brace every ship you build 
or fly with 


AIRCRAFT 
TIE RODS 

STEIVAItT HARTSHORN CO. 


A SPECIAL 
MASTER PILOT 
COURSE 

The entire breadth of Boeing School's training 

ing power of your past flying experience and to give 
pilots with transport licenses the necessary advanced 
flight training, and technical ground training, to fit 
them forthc new Scheduled AirTransport Pilot rating. 

in the Wasp-powered Boeing Mail Planed the Hamil- 
ton All-Metal Monoplane and the ais h. p. Boeing 
Trainer— the latest radio, instrument and radio range 
beacon-flying. The essential ground school work (350 
hours) has been designed, in addition, to meet your 

The complete course requires three months. 

On the Oakland Airport 
The Boeing School is located directly at the Pacific 
Coast terminal of United Airlines - transcontinental 

— an advantage both in its opportunity to observe the 
day-by-day servicing and operation of the multi- 

climatf of the San Francisco Bay region. 3 ^ 





PRICES NOW REDUCED ON 
ALL FLYING COURSES 


Next Regular Enrollment, January 5 


BOEING 

SCHOOL OF AERONAUTICS 

Subsidiary of United Aircraft & Transport Corp. 

BOEING SCHOOL OF AERONAUTICS 

Room B-io, Airport, Oakland, California [ 
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The stuff that 
Records are 
made of! 


BY DIRECT WIRE FROM 



WESTERN 



UNION 




SITKA SPRUCE 



PLYWOOD 


Write tor Catalog and Price Lilt 


YOHO b HOOKER LUMBER COMPANY* 

523 WILLIAMSON AVENUE* 

YOUNGSTOWN OHIO 

YOUR PLYWOOD AND SPRUCE SPAR STOCK GAVE SPLENDID RESULTS IN THREE 
VIEDELL WILLIAMS PLANES WHICH PARTICIPATED IN THE NINETEEN THIRTY 
TO NATIONAL AIR RACES STOP WE AT NO TIME HAD TROUBLE WITH YOUR 
PRODUCTS AND UPON RETURN OF THE PLANES TO THE FACTORY WE COULD 
FIND NOTHING WHATEVER TO CHANGE* 

WEDELL WILLIAMS AIR SERVICE CORPORATION 



YOHO & HOOKER LUMBER CO., 523 Williamson Ave., Youngstown, Ohio 

Largest Assortment of Aircraft Woods in the World 



HILL EQUIPPED PLANES 

SWEEP THE SPEED RACES 

P LANES equipped with N.A.C.A. cowl- 
ing and pants manufactured by Hill 
Aircraft Streamliners Company made these 
major speed records at the National Air 
Races : 

WORLD’S LANDPLANE SPEED RECORD. 

294.39 m.p.h., by Major James 
V. Doolittle, in a Granville Bros. 
Gee Bee — 

WORLD’S SPEED RECORD FOR WOMEN, 
254.43 m.p.h .^ by May Haizlip, 

NEW TRANSCONTINENTAL RECORD, 
10 hrs. 19 min., by Captain 
James Haizlip, in a Wedell 
Williams racer— 

I N FACT, every plane “in the money” 
flown in the Thompson and Bendix 
Trophy races as well as the winners of the 
Cincinnati Derby, Leeds Trophy and Ear- 
hart Trophy races were so equipped. 

HILL AIRCRAFT STREAMLINERS CO. 
818 Reedy Street, Cincinnati, Ohio 


AVIATION 

October, 1932 


23 


Aircraft and Airport 

SERVICE SECTION 


PROFESSIONAL 

SERVICES 


PHENIX CLEAR NITRATE DOPES 


“ 


AIRCRAFT PRODUCTS O 


STAINLESS STEEL 
TIPPED PROPELLERS 

FLOTTORP PROPELLER 00. 


■ ’T I TAN I NE* 

TITANINE INC. UNION, N. J. 



PATENTS — TRADE MARKS 

aggMLTa 

Lancaster, Allwine 8C Rommel 


# Patent Your Ideas Jjk 

PhonTLOni‘«r. 5-3088 

I FREE aSS?* B " ■ 


Where To Fly 


TO THE END 




AVIATION MECHANICS EARN BIG PAY 


Specifications and data on aircraft parts and materials 
is just one feature of this handy new book — 

AVIATION HANDBOOK 


By Edward P. Warner and Paul S. Johnston, of Avia t 
690 pages, 4j4x7, illustrated $7.50 


iarec^wl*^^hWu* 0 ar5 a t*ablo# n o* ll nerodjnwnlcTh n aV^cwriiU<* a o? airfoif’aecttoaa 




The World’s Premier Dope helped make 294 m.p.h. possible .... 

TITANINE 



The super-strong, skin-tight, Titanine f 

™ wings and fuselage cut skin friction I 

n helped make 5-miles-a-minute possible. 
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POSITIONS WANTED 

FOR SALE 

"-'HK 

FOR SALE 

for' expenses. Reference. ' PW-100. Aviation. 
520 So. Mtchican Avo„ Chicajo. III. 

EXCEPTIONAL ^opportunely — DlerelBellanc 

«#!K&S r EWB&r* 

FOR SALE: Great Lakos. 200 hours, always 
hanaared. Private Ilyina. Perfect condition, 
new license. S1000.00 cash no trade, is in 

sfir Por “ r - 117 w - e,h st - 

FOR^SALE— D.^ H. Moth. Stool Fusolajm. 44 
Horton. Thompaon llansar. Cleveland. Ohio. 

YOUNG mao. 24, Parks Air Colleao aviation 

s ^™p5sr b ys •&&jrsr*au& 

Now York. 

f '°5„c S n A . L ^nd J iiU ra 'S‘ vt ” » s-t-sSS: 

S : Wl ' ™ r - 

SALESMAN AVAILABLE 

saa. asassst 

sales and 

la writ known lit" he” Industrial* Behi— thoroushly 
aconainted with rn^ern^mna^ and ^^ertlijni 

attar— to ^Hsriire' fall b advontaao P of the present 
uptrend. SA-188. Aviation, 330 Woat 42d St.. 
Sow York City. 

FOR SALE or trado: 1 OX-5 Monarch biplane. 

Unlicensed, in perfect condition. What have 
you?. Lombard Airport Co.. Inc.. Lombard. 111. 

FOR SALE: New Floats suitable 4.000 to 
5.000 cross load: at attractive price 

Delaware Aircr “ 11 Corporation, New Castle 




FOR SALE 


SSHibw®'” 

“jft'pj o .as. 

FAIRCHILD “22” 

The most practical and economical 

With the "22.” schools and clubs can 

Let us make a convincing demonstra- 
tion and discuss our liberal dealer 
franchise. 

Fairchild Airplane Sales Corp. 

I 270 West 38th SI. New York 

GREAT LAKES Trainer, privately owned. Ex- 
^ cclkml^shape.^ 300 ^hours. bargain for cash. 

S2EKELY cnalnes and parts. Five Cylinder 
Warner— new Continental A-40— new Bull 
Pup^ parts, ^ Material and accessories 60J4 on 


H^HcrSr'S 


EAOLEBOCK utv.t^tyt« o Klnrw^^»nT>^^oal 

SSSK-" 




rrr Tim ** D g ABN 

sSssS&S?" 1 ™™"- 

Ilf'S SS-sSSsi: 
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YOU KNOW HOW 
TO BUILD AIRPLANES 


WE KNOW HOW TO 
MAKE AIRPLANE TUBING 



JUST OUT! The first full 
chronicle of the daring 

KOSCIUSZKO SQUADRON 

WINGS 

OVER POLAND 


By Kenneth Malcolm Murray 
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Weston is recognized the world over as the author- 
ity on electrical measurement. 

This reputation has evolved from forty-four years 
of developing and manufacturing the finest in- 
struments known to the electrical world. 

Reliable and accurate, Weston instruments are 
standard equipment in practically every phase of 
science, industry and transportation. 



WRITE FOR DETAILS 


MUmi 

616 FRELINGHUYSEN AVENUE ... NEWARK, N.J. 
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Deserving full confidence 


. . . Roebling Control Cord 


T}ROM stan to finish, 
in the production of 
Roebling Aircraft Control Cord, painstaking 
thoroughness is enforced. Every detail of 
manufacture, every lot of material, is sub- 
jected to critical examination. 


can make it. No effort is spared to make 
this cord deserving of the full confidence of 
plane builder and operator. We would wel- 
come your request for complete information 


After the wire is drawn from steel of highest 
quality, rigid tests begin. Each one of the 
small wires for the cord must stand numer- 
ous gaugings, and bending and kinking tests. 
Then, after the wires are formed into a cord, 
the completed product goes through a series 
of severe bending, proof-loading and tensile 
strength tests. 

A Roebling Cord must be as fine as Roebling, 
with all its resources and knowledge of wire, 


Painstaking thoroughness also is applied to the 
making of ail other Roebling Aircraft Products — 
Tinned Aircraft Wire; 19 Wire Aircraft Strand 
tinned and galvanized; Aircraft Cord (6 x 7, 7 x 7, 
7 x 19) tinned and galvanized;Ferrules and Thimbles; 
Serving and Locking Wires; Control Strand and 
Casing; Electrical Power and Lighting Cables; Gas 
and Electric Welding Wire. We would be very glad 
indeed to receive your inquiry regarding these prod- 
ucts and to supply samples. 

JOHN A. ROEBUNG'S SONS CO., TRENTON, N. J. 


ROEBLING WIRE AIRCRAFT PRODUCTS 




Vast Resources— High Craftsmanship- 


Far-sighted Vision- 

Nobody deliberately and knowingly buys inferior 
equipment for aircraft, where quality and fine per- 
formance are so necessary — yet there’s no argu- 
ment that certain products are better than others. 

In the face of unrelenting pressure to reduce 
quality, Bendix believes that Aviation is best served 
by building every product as nearly perfect as 
possible; aiming at superlative performance. 

Bendix Wheels and Brakes for airplanes and the 
new Bendix Pneudraulic Shock Strut are examples 



of how vast resources, high spirit of craftsmanship, 
and far-sighted vision may all be inspired by a 
single idea— a determination to produce "the best." 

And typically Bendix is the development of special 
and exclusive machinery used in their manufacture; 
contributing to superior quality and lower costs. 

The services of Bendix 7 corps of competent engi- 
neers are always available for consultation. 



The pioneer product of their kind, and 
standing today as always for preemi- 
nence in quality, Bendix roller bearing 
Wheels are the standard type for mili- 
tary and civilian planes. Permanently 
improved braking, exact concentricity of 
brake and drum, reduced take-ofF run, 
ease of taxi-ing and improved ground 
handling are obvious advantages. 


Another Bendix contribu- 
tion to comfort and safety 
— the Bendix Pneudraulic 
Shock Strut. Impact loads 
absorbed by oil flow and 
air compression above the 
oil; taxi-ing loads by air 
compression. Rebounds 
definitely controlled by 
snubber. 


RIM SQUEEZER — Typical of Bendix 7 endless efforts to improve each product, 
to cut each manufacturing cost item, is this specially designed rim squeezer, 
performing the final operation, to exact form and size. Permits closest tolerances 
and insures exact profiles. Sizes many other cylindrical members to greater exact- 
ness than is possible in any other way. 


BENDIX BRAKE COMPANY • South Bend, Indiana 


(SUBSIDIARY Of BENDIX AVIATION CORPORATION! 




